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MUNICIPAL and SANITARY ENGINEERS on... 


How Estimating Sewage Plant Construction Costs 


'_ * Safety Essentials in a Water-Softening Plant 


__ ® Timing and Teamwork in Snow Removal - 


_ ® Incinerator Design and Bidding Procedures 


3 * Applying the Proper Formula for Sewer Sizes 
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Blueprint tor safety 


We put this safety specification on 
paper to show you why it works so 
well in actual practice. 

Every detail of FLex-BEaM Guard- 
rail is designed for greater highway 
safety. No wonder it promotes driver 
confidence, encourages safer driving, 
and guards against injury and loss of 
life. All the strength is in the rail. 
FLeEx-BEAM is tough and yet has a 
resiliency that cushions the impact. 
Extra deep corrugations lend it ex- 
ceptional beam strength, and heat 
treated bolts assure positive splices. 
There is no dangerous pocketing and 
the continuous sliding surface auto- 
matically deflects a striking vehicle 
and guides it parallel with the road. 

Providing better products to meet 


specific needs has been standard prac- 
tice at Armco for more than 40 years. 
A few examples are Het-Cor Perfo- 
rated Pipe, STEELOX Buildings, Pipe- 
Arches and sturdy Mutti PLATE 
Bridges. Today Armco engineers are 
backed by long experience, extensive 

research facilities and a real interest 


aMGG 
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ARMCO DRAINAGE & METAL PRODUCTS, |! 


in helping solve drainage and con- 
struction problems. 

These are some of the reasons why 
you should bring your problems to 
Armco. Here you will find a complete 


range of engineered products and 
convenient, authoritative data in ev- 
ery field—highway, railway, munici- 
pal and industrial. If your problem is 
unusual, why not talk it over with one 
of our specialized Armco engineers 
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Engineering Facts about 
Johns-Manville TRANSITE PRESSURE PIPE 


Lapping lor Service Connections 


One of the many practical features 
of Transite* Pressure Pipe is the ease 
with which it may be tapped for serv- 
ice connections. Proof of this is evident 
in the hundreds of thousands of 
corporation stops which, over the 
years, have been inserted in Transite 
water mains. Year after year, these 
installations continue to serve their 
communities with efficiency and 
economy. 


Laboratory tests demonstrate the strength 
of service connections made in Transite 
Pressure Pipe. In a recent series of such 
tests made on 8” Class 150 pipe, it re- 
quired an average force of 4360 pounds 
to pull a %"’ corporation stop from the pipe. 


Transite Pipe can be tapped wet or 
dry; standard tapping machines are 
used. The special asbestos-cement 
composition which gives Transite its 
toughness and durability also pro- 
vides excellent threading properties. 
The threads are sharp, clean and 
strong. Service connections are tight 
and lasting. 

To facilitate tapping and insertion 
of the corporation stop, the use of a 
*Reg. U.S. Pat. Off. 


~ 


As this photograph shows, Transite Pipe 
takes clean, sharp threads. Strong and 
firm, these provide perfect seating for the 
threads of the corporation stop, assuring 
a watertight service connection. 


lubricant such as graphite and oil on 
the tap and the threads of the stop 
is recommended. 


Taps may be made with either 
Corporation Stop threads or Iron 
Pipe threads. While the standard 
combined drills and taps may be 
used, special alloy ones have been 


The correct final position 
of a corporation stop in 
the wall of Transite Pres- 
sure Pipe is shown here. 
The pipe should be drilled 
and tapped to a depth 
which will permit from 
one to three threads of the 
stop to show. 
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developed and are available from F> 
leading manufacturers. Field experi. 
ence shows that these special drills 57 
and taps remain sharp after prolonged F 
use and are more economical than 
standard tools. 


As is true with any tapped connec. 
tion, maximum strength is obtained 
by engaging the greatest possible 
number of threads of the corporation 


Transite Pressure Pipe is readily tapped 
with standard tapping equipment. Here 
the combination drill and tap is about to 
be inserted in the tapping machine. 


stop in the pipe wall. With Transite 
Pipe, this means that after the pipe 
wall has been properly drilled and 
tapped and the corporation stop fully 
inserted, from one to three threads 
of the stop will show. 


Additional engineering data relat- 
ing to service connections will appear 
in a future advertisement in this 
series. For further information, ad- 
dress Johns-Manville, Box 290, New 
York 16, N. Y. 


JOHNS-MARVILLE 
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CONSTRUCTION TRENDS 


Average $ bid per cv yd. for 


UR— Unclassified Roadway Excavation 
SR—Solid Rock Excavation 
US—Unclassified Structural Excavation 


@UR—' Below 35-State Average 


Excavation Prices Vary Widely 


In the second quarter of 1948. ex- 
cavation bid prices for unclassified 
structural excavation on highway 
construction projects utilizing fed- 
eral-aid highway funds averaged ap- 
proximately 17 percent above the 
preceding quarter, according to 
prices compiled by the Public Roads 
Administration. Average bid prices 
rose to $4.03 in the second quarter 
from an average of $3.45 per cu. yd. 
in the first quarter of this year. Un- 
classified roadway excavation prices 
rose 2 percent from 45¢ to 46¢, 
while solid rock excavation prices de- 
clined 29 percent from $1.55 to $1.10. 


Bid Price Ranges 


The bid prices showed a wide 
range for the United States, with four 
states in each classification reporting 
prices over double the respective U. S. 
averages. Unclassified roadway ex- 
cavation prices ranged from 23¢ per 


cu. yd. in North Dakota to $2.40 in 
Massachusetts. This range was prac- 
tically unchanged from the range es- 
tablished for the first quarter of 
1948. The four states where prices 
averaged $1.00 and over were Arkan- 
sas, Oregon, Pennsylvania and Mas- 
sachusetts. 

Prices bid for solid rock excava- 
tion showed a range of 57¢ per cu. yd. 
in Kansas to $12.74 in Delaware. 
This was a substantial increase over 
the range of 71¢ to $7.00 per cu. yd. 
recorded in the first quarter. Maine, 
Alabama, Michigan and Delaware 
were the states which reported prices 
of $3.00 and over in the April-June 
period. 

Unclassified structural excavation 
prices ranged from a low of $1.77 in 
Wyoming to $30.00 in Illinois. Com- 
parable low-high bid prices in the 
first quarter of this year were $1.76 
and $14.00 jper cu. yd. Prices of 
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over $10.00 were reported in Khode 
Island, Alabama, Illinois and North 
Dakota. 


Prices Below U. S. Average 


Unclassified roadway bid prices 
were below the U. S. average of 46¢ 
per cu. yd. in 14 of the 35 states in 
the United States where bid prices 
were available. Prices in North Da- 
kota, Nebraska, Minnesota, South 
Dakota and Georgia averaged from 
23¢ to 28¢ per cu. yd. Prices in 
South Carolina, Montana, Florida. 
Texas and Utah averaged from 35¢ 
to 38¢ and prices in Oklahoma, Ne- 
vada, North Carolina and Wyoming 
from 40¢ to 44¢ per cu. yd. 

Bid prices for solid rock excava- 
tion were below the U. S. average in 
5 of the 19 states reporting prices, 
and in 21 out of 38 states reporting 
prices for unclassified structural ex- 
cavation. 


69 





Quatiry isn’t listed 
% he Bate : on the assembly drawing; but it 
is built into every W&T Chlorinator. 

It’s there because neither you nor we 
want to take chances with the protec- 
tion of public health — one of chlorina- 
tion’s important roles in water supply, 
sewage treatment and swimming pools. 
In their many industrial uses, too, from 
controlling slime in paper mills to pre- 
venting spoilage in food processing, 
you'll find this same craftsmanship and 
careful manufacturing —the kind that 
keep W&T chlorinators on the job eco- 
nomically year after year. 

So when chlorination is indicated 
look to dependable W&T ore, 
backed by over thirty years’ 
experience, if you want the 
kind of installation your 
client will still thank you for 
10 or 20 years from now. 
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ENGINEERING NEWS-RECORD CONSTRUCTION AND BUILDING COST INDEX TRENDS 


Maximum 
{ ft Average 
Minimum 


500 Index 1913 = 100 


ENR Construction 
Cost Index 


Fig 
APs 
on ENR Building 

Cost Index 


By Years 


ENR CONSTRUCTION VOLUME AND NEW PRODUCTIVE CAPITAL 


—September Nine Months 
Thousands of Dollars 1947 1948 % 1947 
(,000 omitted) (4 wk.) (5 wk.) C hange* 39 wk. 
Total U. S. Construction $494,805 $665,417 +8 $4.106, 
Private Construction 301,785 304,631 —-19 2,320,: 
Public Construction. ... 193,020 360,786 +50 1,786, 
Federal . ‘ 3% 40,041 77,803 55 493, 
E N R Construction ‘Volume Index, 
1913 = 100 250 240 
Total New Productive ( ‘apital . a g .578 $220.881 +17 $2,518,§ $5,080, 1! 
Private Investment 50,578  220,§ +17 a3 3,028 966 
Federal (non-federal work) . es sa 247, 92,289 
Federal (federal work) . 58 .932 
* Adjusted for differe nee in the number “of weeks reported. 
+ Adjusted to include an additional $3,500,000 in Au). 


CONSTRUCTION COST .... WAGE RATES .... MATERIAL PRICES 


—~Change September to October— 
October —— Y 1947 1948 
1913 = 100 1947 1948 cine Sept. Oct. Q Sept. Oct. 
EB N R Constr. Cost Indext 434.58 480.21 +10.50 426.38 434.58 +1.92 478.40* 480.21 
E N R Building Cost Indext327.29 357.07. +9.10 322.58 327.29 +1.46 356.70 357.07 
Does not reflect increased costs due to overtime, lower lubor efficiency, delivery delays, ete. 
Revised 


ENR 20-CITIES’ AVERAGE 


$1.413 +11.88 $1.237 $1.263 +2.10 $1.401* 
2.332 +9.7 2.100 2.125 +1.19 2.318 
2.529 +11.; 2.246 2.271 +1.11 2.516 
2.315 +8.2: 2.117 2.139 +1.04 2.303 
+10. .938 963 +1.29 2.158 
+12. 2.63 2.63 0.0 2.94 
Structural Steel, base. +16. 2.80 2.80 0.0 3.25 
Sand, per ton. 2.042 +12.! 814 814 0.0 2.035 
Lumber, 2x4 Fir, ‘per M ft. 92.63 98.82 +6.69 90.32 92.62 +2.55 99.12 
Lumber, 2x4 Pine, per M ft. 84 ; —0. 64 .74 +3.80 85.23 
Common brick, perM.... + 3 27.213 +14. 23.538 23.713 +0.74 26.963 27. 
Ready-mixed concrete, c.y. 9.261 1 +9.49 187 261 +0.81 10.119* 10.1 
ay ay tile, 3x12x12_.119.96 126.94 +5.82 119.58 119. 96 +0.32 126.87 126.§ 
euis 


Common Labor. . . 

Skilled Labor (Av. 3 T rades) 
Bricklayers. . 

Structural Ironworkers. 
Carpenters. . 

Cement, bulk, per barrel. 
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MATERIAL SHIPMENTS ... . BUILDING PERMITS 


— Sesmunien Q% August % Change 
1947 1948 Change 1948 Aug. to Sept. 
Steel (% ating Capacity) 


weekly average.... ‘ 95.7 +6.2 94.6 +1. 
~Jene———- 


1947 1948 
18,179 


% -—Six Months- 
Change 1947 1948 


Cement, thous. bbl. U. 21 426 +17.9 77,883 91,517 


S.B. of Mines 


——— August - % —Eight Months-— 
1947 1948 Change 1947 1948 
Fabricated Structural Steel, tons, A.I.S.C. 157,952 163,369 +3.4 1,206,692 1,285,117 
Building Permits, 215 Cities, Dun & Brad- 


street (,000 Omitted) . 


$289,824 $377,081 +30.1 $1,496,516 $1,667,198 


Cost OF LIVING INDEX .... EMPLOYMENT 


—~ August ~ % July % Change 

Base {935-39 = 100 1941 1947 1948 Change 1948 July to Aug. 
Consumers’ Price Index, E LS..... 105.2 160.3 174.5 +8.9 173.7 +0.5 
Rent (Housing) Index, B LS 106.2 111.2 117.7 +5.8 117.3 +0.3 


— ——August— - % July 
1947 1948 Change 1948 
Contract Constr. Employ. (est.), thous., B L § 2,096 2,250 +7.3 2.217 


% Change 
July to Aug. 
+1.5 
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ENR Construction 
Cost Index 


—— ENR Building 


Cost Index 


By Months 


ENR INDEX NUMBERS 


Construction Building 
Cost Cost Volume 

Base=100 1913 1926 1913 1926 ‘13 ‘26 
Oct., 1948 480.21 230.84 357.07 193.02 

Sept.,1948 478. 40° 229 97* 356.70 192.82 240 105 
Aug., 1948 477.11° 229.35* 355.45 192.15 255* 112 
July, 1948 464. 83* 223. 44* 342.42 185.10 265* 116° 
June, 1948 455.80 219.10 339.26 183.39 282 124 
May, 1948 444. 86* 213. 84* 333.93 180.51 259° 114° 
Apr., 1948 443.64 213.26 334.56 180.85 302 132 
Mar., 1948 443.60 213.24 334.22 180 67 247 108 
Feb., 1948 442.67 212.79 335.49 181.36 231 101 
Jan., 1948 441.65 212.30 333.58 180.32 173 76 
Dec., 1947 441.13 212.05 333.06 180 246 108 
Nov., 1947 436.91 210.02 329.22 177.97 234 103 


1947 (Av.). 413.16 198.61 312.96 169.18 228 100 

1946 (Av.) 346.04 166.34 262.35 141.82 248 109 

1945 (Av.). 307.75 147.98 239.14 129: 123. 54 

1944 (Av.) 298.72 143.59 234.73 126.89 9%6 42 
* Revised due to commen wage rate adjustment. 


3.25 CEMENT 
(ENR 20-Cities Averag 
3.00 at Chicago 


Dollars per unit 


1945 1946 1947 1948 


CONSTRUCTION WAGES 


ENR 20-Cities Average 
Hourly Rates 


Skilled Building Trades 
Average | 
\(bricklayers, carpenters, 
ironworkers) 


Dollars per hour 


Common 
Labor Average 1.00 


1946 1947 1948 
ENR Business News 





We Invite 

You to Share 
Our Century 
of Experience 


A collection of all the Ryerson steel literature 
published during a century of service to Amer- 
ican industry would make quite a shelf load. 
Just a few bound volumes are pictured here. 
Dating from pre-Civil War days to the pres- 
ent, they are solid evidence of the steel experi- 
ence that works for you at Ryerson. 

The Ryerson Journal of a quarter century 
ago lists the nation’s first stainless steel stocks. 
Another volume is evidence that Ryerson led 
the way in bringing carbon steel stocks up to 
high quality standards. And in a more recent 
book is the first plan for buying alloy steel 
from stock on the basis of hardenability. 

Unfortunately, current demand is causing 
many shortages. But when your requirements 
are not on hand, Ryerson specialists who know 
the adaptability of every steel can often fur- 
nish practical alternates. Certainly great per- 
sonal interest and volumes of experience will 
be brought to bear on your problem. 

There’s a Ryerson plant within short ship- 
ping distance. So, whether your requirements 
are measured in pounds or tons, call when you 
need steel from stock. 


sent bie it nine Sat ALR NCIS 


va ile RRS SAA THA wn NRE IR AT Bt hina ai a EN Ne Re AEE CLA Ne SONA TIT 


Principal Products: Carbon, Alloy and Stainless Steels—Bars, 
Structurals, Plates, Sheets, Tubing, Reinforcing, 
Machinery and Tools 


Joseph T. Ryerson & Son, Inc. Service 

Piants: New York, Boston, Philadelphia, 

Detroit, Cincinnati, Cleveland, Pitts- 

burgh, Buffalo, Chicago, Milwaukee, 

St. Lovis, Los Angeles, San Francisco. 
=9 
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New Construction Volume in September 


ENR REPORTED CONSTRUCTION VOLUME 
AND NEW CONSTRUCTION CAPITAL 


ma 
Cc 1947 
@aas 1948 
0000 1947 


CC] 1948 Estimated Volume 


} Construction Volume 


} Construction Capitol 
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Civil engineering construction vol- 
ume in continental United States to- 
tals $665,417,000 for September, an 
average of $133,083,000 for each of 
the five weeks of the month. This av- 
erage is 6 percent below the weekly 
average, for August, 1948 but 8 
percent above the average for Sep- 
tember, 1947, according to Engineer- 
ing News-Record. 

The cumulative total of $5,276,- 
297,000 for the first 9 months of 1948 


Billions of Dollars 


Aug. Sept. Oct. Nov. Dec. 





is 28 percent above the 9-months total 
last year. On a weekly average basis, 
however, the cumulative total through 
September, a 40-week period, is 25 
percent above the corresponding 9 
months, 39-week period, last year. 
Private construction for September 
on a weekly average basis is 5 per- 
cent above last month and 19 percent 
below September, 1947. Public con- 
struction is 13 percent below last 
month but 50 percent above last Sep- 


tember. State and municipal con- 
struction is 1] percent below last 
month but 48 percent above the aver- 
age for September, 1947. Federal 
construction is 20 percent below last 
month and 55 percent greater than 
September, 1947. 

Weekly averages in the various 
classes of construction for September, 
1948 compared with August, 1948 
show gains in commercial buildings 
of 29 percent, waterways of 14 per- 
cent, public unclassified of 8 percent, 
public buildings of 7 percent, indus- 
trial buildings of 2 percent. Losses 
are recorded for bridges of 16 per- 
cent, highways of 22 percent, private 
unclassified of 50 percent, sewerage 
of 51 percent, and earthwork and 
drainage of 83 percent. 

Geographically, the Southern sec- 
tion showed a gain in September, 
1948 over August, 1948 of 17 per- 
cent, the Far West of 8 percent, West 
of the Mississippi of 2 percent, New 
England of 2 percent. The Middle 
Atlantic section dropped 14 percent 
and Middle West 34 percent. 

New capital for construction for 
the five weeks of September, 1948 to- 
tals $220,881,000, or a weekly aver- 
age of $44,176,000 for the month. 
The weekly average is thus 59 percent 
below the weekly average of $107,- 
778,000 for August, 1948, revised to 
include the $87,000,000 bonds for the 
Pennsylvania Turnpike and $80,000,- 
000 for public utilities. 


ENGINEERING CONSTRUCTION CONTRACTS REPORTED TO ENGINEERING NEWS-RECORD 


Engineering News-Record reports continental U.S. Construction projects of the following minimum costs-Woterworks, excovation,drainage and irrigation, $ 28,000, 
other public works $50,000, industrial buildings, $ 68,0CO, other buildings, $250,000 


Thousands of Dollors (OOO Omitted) 


September, ee re ures 
%e 
Mid West of Total s Change 








New Middle For Nine Months ‘ ‘ Canado 
Public Work England = Atlontic South West Mississippi West U.S. 1948 194 47 to'48 «Sept. "48 
ELT. £5 id dip pias pee ae 631 419 927 3,204 14365 10,242 29,788 161,400 82,174 + 96 848 
Te Ste cic oe a6 stools 713 1,994 1,176 2456 3,732 5645 15.716 169,156 103,963 * 63 722 
OE JO SEE 1g92 5,297 4,145 3611 5,732 2,001 22678 218,045 131,540 * 66 50 
Earthwork ond woterwoys. ........ 818 3,963 14,235 1618 24,150 6,836 51620 402,530 231,204 * 74 2946 
Street ond roods.............- 2430 27,350 20,765 16,169 24,685 9744 101,143 800,545 609,727 * 31 1894 
Buildings, public... 2... 2.2.2... 24895 16,612 23,659 8231 22,281 15,899 111,577 826,098 430,085 * 92 31,939 
Unclossified,public............- 1225 7,819 3,096 3503 4,762 7 ,859 28,264 179,012 197,396 - § 9,219 
ea osu 5 cn co 32,604 63,454 68,003 38,792 99,707 $8,226 360,786 2,756,786 1,786,089 + 54 46,718 
ae eet :.<:s. 1750 4,898 = 23,154 1264 © «38,022.ss171S)=— 77,803. 757,412 «493,114 + 54 
Private 
ee. en ee id | Geeta tT coa=d ik waar alana 3,547 6,032 824 +632 ne 
Industrial buildings............. 3,089 15,150 1,128 14,523 38,162 6070 88,192 738,120 651,541 * 13 6,835 
Commerical buildings... .......... 5491 77,248 12,631 20,456 29,262 36,161 181,249 1447,560 1343,699 + 8 10,212 
Unclassified, privote ...........:. 113 2,216 6,311 2,770 18,385 1 £98 31693 327,799 324,249 we 6,110 
NGS. 55 acetescas vec 6693 -98,161- 30,070 37749 85829 44,129 30463! 2,519.51! 2,320,313 * 9 23,157 
Total Engineering Construction 
Sept. 1948 5 weeks . bre are 41297 161,615 98,073 76,541 188,536 102355 665417 ........ resns* SOre 
Aug. 1948 4weeks.......... $206 1503131* be'aee ger 1451939 Sera 563,792"... 2... ees 55.514 
Sept. 1947 4weeks........... 25842 118,726 . 67,223 63,714 163,221 Ohne SO0RGS weaves Beste: ee 38,730 
Nine months 1948.............. 251,527 1,433,988 818,641 645,231 1,385,123 741,787 ....... 5,276,297 ..:..... + 28 377,204 
Nine months 1947.............. 160013 1,052,995 704,820 559976 970,928 657,670 OST os oe OTS 
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Alerts the Eyes and Ears 


New double-duty Traffic Marker 
guides drivers by sound and 
sight both day and night 


A ribbon of white that clearly outlines 
the highway ahead .. . a surface that 
hums a warning to keep drivers in 
lane. That’s the double-duty safety 
job performed, day and night, by this 
traffic lane separator. 

Made with Atlas White Cement, 
this corrugated safety strip is con- 
structed flush with the highway sur- 
face. By day ,its whiteness contrasting 
with pavement gray, visibly defines 
the lanes. By night, its saw-tooth 
faces catch headlight rays and reflect 
them back to the driver, forming a 
continuous ribbon of light. 

In addition, in daytime or at night, 
the driver is immediately conscious of 
a distinct hum or whine should he 
veer out of lane and ride on the cor- 
rugated surface. 

Thus the eyes and ears of the driver 
are constantly kept alert both day 
and night. Traffic is channelized... 
highway travel is safer. 

Send for descriptive booklet. Write 
to Atlas White Cement Bureau, 
Universal Atlas Cement Company 
(United States Steel Corporation 
Subsidiary), Chrysler Building, New 
York 17, N. Y. 


PARLE: 


= ATLAS {Cv CEMENT 


for DOU” TRAFFIC MARKER 
Re ON RRS ; 
‘““THE THEATRE GUILD ON THE AIR’’— Sponsored by U. S. Steel Subsidiaries— Sunday Evenings — ABC Network 
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Little opposition develops 
to St. Lawrence power plan 


At hearings before the Federal Power Commission one 
organization questions the commission's power to license 
a project, part of which is in Canada 


Federal Power Commission hearings 
in Washington on the New York Power 
Authority’s proposal to develop St. 
Lawrence power jointly with the Hydro- 
Electric Power Commission of Ontario 
opened Oct. 4 with a minimum of fire- 
works. By midweek the proceedings had 
settled into routine, though thorough, 
quizzing of the project sponsors by 


FPC’s staff. 


Authority questioned 


The only serious effort to halt the 
hearings was made earlier by William 
F. Howe, attorney for the National St. 
Lawrence Project Conference. Howe 
questioned FPC’s authority to license 
the development, and his group asked 
that the power authority’s license ap- 
plication be dismissed. 

The National St. Lawrence Project 
Conference, composed of interests that 
successfully fought various proposals 
before Congress for U. S.-Canadian 
construction of the St. Lawrence Sea- 
way, is the only major organization 
openly opposing the New York plan. 
New York has asked FPC to license 
that portion of a proposed power plant 
across the International Rapids that 
will be located within the U. S. and will 
be operated by its power authority. 

Howe contended that, since the St. 
Lawrence is an international boundary 
stream, any development therein would 
require the sanction of an international 
treaty or an agreement approved by 
Congress. He also held that, since a 
portion of the power facilities are to be 
located within Canada and operated by 
Ontario, FPC would be unable to li- 
cense the entire project. Under the 
Federal Power Act, he argued: the 
commission has no authority to li¢ense 
a portion of a hydroelectric develop- 
ment. 


FPC granted broad powers 


FPC entertained the Power Authority 
application under terms of Section 4 
(e) of the Power Act, which authorize 
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the commission to issue licenses for 
projects in streams that affect “com- 
merce with foreign nations.” 


Estimated costs 
Gen. Francis B. Wilby (retired), 


chairman of the power authority, told 
the FPC that he had estimated the 
costs of construction of New York’s 
portion of the facilities at $263,000,000, 
if funds can be obtained at 3 percent 
Revised estimates made last year set 
the Thousand Islands section cost at 
$2,055,000. Cost of The International 
Rapids Section was divided thus: works 
solely for navigation, $66,079,000; 
works for power alone, $230,755,000; 
works common to both, $217,050,000 
(ENR July 24, 1947, vol. p. 126). 
Gen. Wilby said he had made no esti- 
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mate of the portion of the power to be 
developed which might be available for 
use in other states than New York. 
Vermont, represented by a member of 
its Public Service Commission, previ- 
ously had notified FPC that it hoped to 
obtain some of the project energy. 


Name Franklin Thomas 
ASCE president for 1949 


Franklin Thomas, dean of students 
at California Institute of Technology, 
was nominated as the American Society 
of Civil Engineers’ president for 1949, 
on Oct. 12. 

This action by the Board of Direction 
preceded the opening of the society’s 
fall meeting on Oct. 13 at Boston. 

Dean Thomas served as vice-presi- 
dent of the ASCE in 1944-45 and was a 
national director of the society from 
1930 to 1933. 

Appointed the chairman of the Colo- 
rado River Board of California last year 
by Gov. Warren, Dean Thomas has been 
a director of the Metropolitan Water 
District of California since 1928. 

He joined the ASCE as a junior mem- 
ber in 1912 and advanced to the grade 
of member in 1923. 


Navy opposes twin San Francisco span 


Proponents of a “twin” to the existing Oakland-San Francisco bay 
bridge instead of the alternate southern crossing received a major setback 
last week. 

Admiral D. B. Beary, commandant of 
the Twelfth Naval District and com- 
mander of the Western Sea Frontier, 


filed “strong opposition” from the 
standpoint of national defense to loca- 
tion of the new bridge alongside the 
present span. 

“The parallel bridge proposed vio- 
lates the fundamental strategic princi- 
ple of dispersion,” he declared in a 
letter to Col. S. N. Karrick, district 
engineer for the Corps of Engineers. 

The state of California has applied 
to the Army for permits to construct 
two bridges, the high-level parallel 
span and a low-level combination cause- 
way and tube between Alameda and 
Army Street. The Army has jurisdic- 
tion over structures built across navi- 
gable waters. 

The state Department of Public 
Works originally favored the parallel 
bridge, which could. be more economi- 
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cally built. The state Toll Bridge Au- 
thority subsequently approved both 
sites, expressing the hope that ulti- 
mately both could be erected. 

Admiral Beary’s letter called atten- 
tion to one written to the Secretary of 
the Navy in July stating: 

“It is believed that one modern mis- 
sile landing at or near these parallel 
bridges would damage or 
completely destroy these structures and 
deprive the city of San Francisco of 
direct lines of communication with the 
east bay area.” 

A report on the bridge sites from the 
state’s division of San Francisco Bay 
toll crossings is expected to be pre- 
sented to the Department of Public 
Works in the near future. Before the 
latter makes its formal recommenda- 
tion to the Toll Bridge Authority, a 
public hearing will be held, Public 


Works Director Charles H. Purcell said. 


seriously 
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NEWS BRIEFS 





Labor—Medusa Portland Cement Co. 
gypsum and lime workers at the San- 
dusky and Toledo, Ohio, plants have 
struck for a 15-cent hourly increase. 
Company officials claim loss of one 
month’s output for the state as a result 
of the stoppage. . Repaving of 
Buffalo, N. Y., streets suffered a delay 
when city-employed operating engineers 
struck for a pay boost. ...A 
jurisdictional dispute between carpen- 
ters and laborers in the Minneapolis 
area is due for joint board decision this 
month. . . . In Boston building trades 
hourly wages showed increases ranging 
from 5.3 to 25.3 cents in the year end- 
ing July 1. 


Highways—Ohio is the latest state to 
report a highway study to be made by 
the Automobile Safety Foundation. The 
survey will cost $130,000 and take 18 
months. ... With ground broken on 
the Philadelphia extension of its Turn- 
pike, Pennsylvania announces that 80 
contracts will be awarded on the job 
during the next two years at a cost of 
$175,000,000. . . . Texas State Highway 
Department will let contracts totaling 
$6,586,500 on Oct. 26. . . . Bids will be 
opened at Albany on Oct. 27 for $3,356,- 
000 worth of New York highway work. 


mington has been awarded the $1,053,- 
096 contract for the Elsmere, Del., via- 
duct. To be completed in 1950 the 
viaduct will provide another entrance 
to the city of Wilmington. 


Sewers and Water Supply—A $15,000.- 
000 bond issue to rehabilitate three 
sewer districts in St. Louis, Mo., has the 
approval of the Board of Alderman’s 
committee on streets and sewers... . 
Seaford, Del., announces that the first 
phase of its $963,000 sewerage system 
will be advertised for bids shortly. . . . 
Vorrisville, Pa., plans a $900,000 sewer- 
age works. . . . Construction has started 
on the new $3,200,000 Chester, Pa., 
water supply system. . . . Miami, Fla., 
plans a new well field and water treat- 
ment plant to cost about $9,000,000. 

. Greely and Hanson, consultants of 
Chicago, are completing a plan for im- 
proving Tampa, Fla., sewerage. This 
fall 40 percent of the project should be 
ready for bids. 


Industrial Construction—Pacific Tele- 
phone & Telegraph Co. has started pre- 
liminary foundation work for a $3,500,- 
000 six-story, steel-frame building in 


Portland, Ore. Robertson, Hay & Wal- 





lace is general contractor and Moffat, 
Nichol & Taylor, structural engineers. 
. .. Construction is due to begin on 
equipment maintenance facilities, cost- 
ing $3,500,000, at the Monroe and Sher- 
man open pit mines near Chisholm, 
Minn. . . . Kieffer Paper Mills, Browns- 
town, Ind., plans to rebuild its $1,200,- 
000 mill recently destroyed by fire. . . . 
Plans have been announced at /ndian- 
apolis, Ind., for construction of a 
$2,000,000 metropolitan produce termi- 
nal at Brightwood Airport in 1949, 


Public Construction—A 10-year build- 
ing program for state colleges, costing 
$82,000,000 will be. recommended to the 
Wisconsin legislature by the board of 
regents. . . . The University of Minne- 
sota will build a 515-student dormitory 
under contracts totaling $2,625,000. 
. . . Haas and Rothschild, San Fran- 
cisco general contractors were awarded 
a $2,278,000 contract on the new ward 
building and tuberculosis hospital at 
Sonoma State Home, Eldridge, Calif. 
. . . At Knoxville, Tenn., a tuberculosis 
hospital will be built by Johnson and 
Willard of that city on a $2,785,000 bid. 


Housing—Monroe Park Homes, Inc., 
Wilmington, Del., has let a contract of 
over $5,000,000 for a residential devel- 
opment near Wilmington to Anthony P. 
Miller, Inc., of Atlantic City, N. J... . 
A single bid of $1,825,715 for construc- 
tion of Stage III of Riverdale, Garrison 
Dam town, was rejected by the Corps of 
Engineers. . . . Plans have been an- 
nounced for a 502-unit rental dwelling 
project costing $5.000,000 at Kynlyn 
near Bellefonte, Del. Maxwell 
Homes, Inc., is planning a $3,500,000 
rental housing project at Pasadena, Tex. 

















ERECTED IN 22 DAYS this four-story steel frame of a Miami, Fla., garage 
totaled 990 tons in weight and was all-welded by the Lehigh Construction Co. 
The structure had its first load test in withstanding 100-m.p.h. gust velocities 
in the recent hurricane. It will cost $950,000 and accommodate 650 cars. 
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Canada’s army engineering 
put under chief engineer 


The Corps of Royal Canadian En: 
neers will henceforth be administer: 
by a chief engineer, it has been di 
closed at Army headquarters. In t! 
past the corps has been administer: 
by the Director of Engineers, who: 
directorate is part of the General Sta 
branch of the army. 

Col. H. L. Meuser, formerly direct: 
of engineers, is now ex-officio chi: 
engineer under the new establishment 

Brig. J. L. Melville, honorary colon 
commandant, speaking of the creatio: 
of a chief engineer on the Canadia: 
Army peacetime establishment said 
“The divided control of the past wa: 
never satisfactory, and with contro! 
now unified in the chief engineer we 
can look for most excellent results.” 





Engineers’ pay increases 
recommended for Oregon 


A report recommending correction of 
inequalities in pay for state engineers 
has been approved by the Professional 
Engineers of Oregon, of which Carl E. 
Green is president. The report, based 
on a study made by a committee named 
to assist the state civil service commis- 
sion, recognizes a serious need for 
salary increases to engineers employed 
by the state. 

It is recommended that the salary 
of the state engineer be increased by 
25 percent and that engineers in grade 
2 and 3 receive adjusted pay increases. 

Position specifications should be 
revised to bring various grades in line 
with other agencies, the report says. 
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U. $. engineering-management firm 
named to supervise China aid program 


J. G. White Corp. will act as technical adviser to joint U. S.-Chinese 
commission overseeing $70,000,000 recovery program 


A joint U. S.-Chinese government 
committee, organized to aid the imple- 
mentation of Marshall-Plan aid to 
China, last week announced the employ- 
ment of a U. S. engineering firm to act 
as “technical staff” in the $70,000,000 
aid program. 

The J. G. White Engineering Corp.., 
of New York City, will send out to 
China a small staff of six to ten engi- 
neers who will exercise supervision 
over other private engineering firms 
who are named as project engineers on 
various Chinese reconstruction work. 

The appointment of the White firm 
represents in itself a major departure 
from procedure in administering the 
U. S.-sponsored aid elsewhere in the 
world. Instead of the more usual 
method under which each government 
sets up its own staff and then attempts 
to coordinate its woyk with the other, 
China and the U. S. mission have set up 
a non-voting consultative joint commit- 
tee, which includes three Chinese and 
two Americans. With the aid of its 
technical adviser, this committee will 
operate as follows: 

1. At the time that a provisional allot- 
ment is made for an announced 
project, the successful applicant for the 
work selects an engineering firm as its 
project engineer. The project engineer 
will in general handle most of the 
procurement of materials and equip- 
ment, as well as engineering work and 
installation supervision. The selection 
of a project engineer must be ratified 
by the joint committee. 

2. The project engineer will draw up 
a bill of materials with detailed specifi- 
cations, search world markets for cheap- 
est and quickest deliveries, and present 
a fully justified project to the joint 
committee. 

3. Upon approval of the project, the 
project engineer will arrange for pro- 
curement and delivery, and for con- 
struction and installation. 

4. Financing will be done by Euro- 
pean Cooperation Administration letter 
of commitment to a U. S. bank—in 
effect guaranteeing letters of credit to 
suppliers of materials for approved 
projects, and to the project engineer 
for his approved fee. 

The White firm will supervise every 
step of this procedure, since the com- 
mittee will take action only on approval 
of its “technical staff.” 

This entire procedure, of employing 
a project engineer to act for Chinese 
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agencies, is new in ECA procedure, and 
is motivated by the desperate need for 
replacement and reconstruction equip- 
ment, and lack of foreign assistance in 
engineering and management. This 
situation required that engineering and 
management be furnished like any 
other commodity, along with equip- 
ment. 

At the same time, ECA had other 
objectives—to promote the maximum 
use of private channels of trade, and 
to encourage resumption of trade with 
Japan and with the countries partici- 
pating in the ERP. 

The procedure is already undergoing 
a test, with four projects that were 
called a “trial run” by the ECA Chi- 
nese mission. These four projects, ag- 
gregating $4,400,000, have already been 
advertised and project engineers se- 
lected. 

They are: 

The Yangtze Power Co., of Nanking 
was allotted $1,200,000 and has em- 
ployed the engineering firm of Ander- 
son, Meyer and Co. to work up details 
of the replacement needs, procure ma- 
terials, and install a new steam power 
plant; the Kailan Mining Administra- 
tion, which has employed the Jardine 
Engineering Co. on a $1,000,000 proj- 
ect; the National Resources Commis- 
sion, which has employed William 
Hunt and Co. on a $1,200,000 job on its 
Tientsin-Pieping power system; and the 
Taiwan Sugar Co., which has employed 
the General American Transportation 
Co. on a $1,000,000 project. 

All four of the project engineers 
maintain engineering staffs in China, 
and all have records of long business 
association with their applicant clients. 


Urges AISC to avoid 
non-essential building 


In his opening remarks before the 
annual American Institute of Stee] Con- 
struction convention at Quebec last 
week, T. R. Mullen, president of the or- 
ganization, urged that non-essential con- 
struction be avoided in these days of 
high costs. Calling steel too basic a 
commodity to be wasted, he said self- 
restraint must be demonstrated if an 
“inefficient system of direct government 
control is to be avoided.” 

His talk was concerned principally 
with reporting the 1948 activities of the 
institute, the membership of which rep- 
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resents 85 percent of the country’s steel 
fabrication tonnage. 

At the closing session of the meeting, 
the AISC elected N. R. Patterson as its 
president. As president of Patterson 
Steel Co. of Tulsa, Gkla., he has been a 
prominent figure in the southwest con- 
struction industry for the past 25 years. 

Mr. Patterson succeeds Mr. Mullen 
who presided over the four-day conven- 
tion attended by over 500 construction 
men. 

Other institute officers elected in- 
clude: R. D. Wood. Chicago, first vice- 
president; J. Phillip Murray. San 
Francisco, second vice-president; John 
E. Jackson, Pittsburgh, treasurer. L. 
Abbett Post, executive vice-president 
and M. Harvey Smedley, secretary. both 
of New York. were reelected. B. E. 
Bushnell, Jacksonville, Fla., was elected 
to the board of directors. 


Start work on Folsom Dam, 
$180 million Calif. job 


A dynamite blast broke ground re- 
cently for construction of Folsom Dam, 
multi-purpose project which will store 
1,000,000 acre-ft. on the American 
River in northern California. 

Principal speaker at the ground 
breaking ceremonies was Gen. P. A. 
Feringa, chief of the Corps of Engineers 
civil works division at Washington. 
Charles H. Purcell, California director 
of public works, represented Gov. Earl 
Warren. 

Richard L. Boke, regional director of 
the Bureau of Reclamation, spoke for 
that agency, which will develop the 
water and power distribution systems 
in the project. 

Cost of the completed project. in- 
cluding the dam, the power plant and 
an afterbay dam and power plant below 
the main dam, has been estimated at 
$180.000.000. 

The rolled earthfill main dam and 
auxiliary dikes will have a maximum 
height of 280 ft. and will be 23,300 ft. 
long. The spillway will be of reinforced 
concrete controlled by radial steel 
Irrigation and power releases 
will be made through a 24-ft. concrete- 
lined tunnel. 


gates. 


Appraisers to discuss 
construction costs 


One entire session of the National 
Appraisal Conference to be held in New 
York on Nov. 12 and 13 will be devoted 
to construction costs. 

The conference is to be held by the 
American Institute of Real Estate Ap- 


praisers at the Engineering Societies 
Building. 
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Essay contest to stimulate interest 
in highway engineering work 


American Association of State Highway Officials sponsors plan to 
get engineering students to consider road building as a career 


To stimulate interest in highway en- 
gineering careers among civil engineer 
students, the American Association of 
State Highway Officials has launched a 
National essay contest. The contest is 
in two divisions, one for third-year civil 
engineering students and the other for 
faculty members. 

The winner in each division will re- 
ceive an all-expense paid trip to the 
35th annual meeting of the AASHO in 
San Antonio, Tex., Oct, 1949. At that 
meeting the two authors will present 
their winning papers before a general 
session of the association. 

Junior year civil engineering students 
will write on “What I think of highway 
engineering as a career”; and faculty 
members’ papers will be on the subject, 
“What I advise my students with re- 
gard to selecting highway engineering 
as a career.” 

Contest rules were sent out with an 
accompanying letter Oct. 1 from 
AASHO Washington headquarters to 
132 engineering schools. The closing 
date for submitting papers is March 1, 
1949, but by Nov. 1, 1948, each school 
must signify its intention to participate. 


Needed promotion scheme 


Decision to hold the contest was 
made by the AASHO executive commit- 
tee during the recent annual meeting 
in Salt Lake City (ENR Sept. 30, p. 
39). Need for active work in promoting 
highway engineering as a career for 
civil engineer graduates was empha- 
sized earlier this year by an AASHO 
Survey (ENR April 1, vol. p. 475). 
That study showed that only one-sixth 
of the civil engineering students due to 
graduate last June indicated any inter- 
est in taking jobs with state highway 
departments or the Public Roads Ad- 
ministration. The AASHO is tackling 
some features of the problem by work- 
ing for adequate salaries and sound 
personnel policies in all its affiliated 
highway organizations 
highway engineering has 
been allowed to lose some of its glamor 
as a career, other means are needed 
to revive interest among students and 
teachers, in the opinion of AASHO 
officers. That is the underlying reason 
for the present contest. 

Entries of students and faculty mem- 
bers will be submitted to the chief ad- 
ministrative officers of the highway de- 
partment in the state or territory in 
which the college or university is 


Because 


located. A board of judges appointed 
by the chief officer from the personnel 
of his department will select the stu- 
dent and faculty winner from that state. 
The two winning papers then will go 
to a national board of three judges in 
Washington for determination of the 
national winners. Names of the two 
winners will be announced the first 
week of June, 1949. 


Engineers participate 
in safety conference 


Construction men, engineers, execu- 
tives and safety directors played a lead- 
ing part in the organizational meeting 
of the President’s Conference on In- 
dustrial Safety in Washington recently. 
Vincent P. Ahearn, executive secretary 
of The National Sand & Gravel Associa- 
tion, headed the meeting as executive 
director. 

The meeting established the scope, 
objectives, committee organization and 
procedure for the seven technical com- 
mittees of the conference. The commit- 
tees presented preliminary reports and 
recommendations for consideration by 
the conference members at a compre- 
hensive meeting scheduled for early 
spring. 

The engineering committee broke 
down its studies and analyses into six 
divisions, each tackled by a separate 


STONE STARTS ROLLING at the 
Clark Hill Dam aggregate plant on the 
Savannah River near Augusta, Ga. 
Shown here en route from primary to 
secondary crusher, the stone will feed 
a 200 cu. yd. per hour concrete plant 
operated by Allstate Constructors, Inc. 
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subcommittee. First of these is a gro.ip 
to study a program on safe design a: 
layout of plant structures and process 

Other subcommittees of the engin 
ing committee laid out programs {, 
A study of the relationship betw: 
safety and efficiency, establishing tec \.- 
niques to the prevention of accidents, 
analyzing problems in the design a: 
safeguarding of machinery, tools a: 
equipment, studying means of integra. 
ing safety into industrial organization .. 
and appraising the adequacy of safe: 
engineering standards and of proce- 
dures for writing such standards an 
applying them. 


Compton of M.I.T. resigns 
to take government post 


Karl Taylor Compton, for the last 18 
years president of Massachusetts Insti- 
tute of Technology, and one of the 
leaders in the field of engineering edu- 
cation, has announced his resignation 
to take effect Oct. 15. Dr. Compton will 
succeed Vannevar Bush as chairman of 
the Research and Development Board 
of the National Military Establishment. 
He will be succeeded at M.LT. by 
James Rhyne Killian Jr., vice-president 
since 1945, 

Dr. Killian will be the first M.I.T. 
graduate to take office as president of 
the institute. He was born at Blacks- 
burg, S. C., in 1904, attended Duke 
University and M.LT., having grad- 
uated from the latter in 1926. He re- 
ceived honory degrees from Middlebury 
College and from Union College. 


CAA Alaskan appointment 
for Lample made official 


Chris M. Lample, veteran airways 
official of the Civil Aeronautics Admin- 
istration, has been appointed Admin- 
istrator of Alaska Airports, D. W. Rent- 
zel, Administrator of Civil Aeronautics, 
announced last week (ENR Aug. 26, 
2). 

Mr. Lample left for Alaska Sept. 27, 
culminating 16 years of vigorous per- 
sonal boosting of Alaska in aviation 
matters. His principal aim is to expe- 
dite construction of two big new air- 
ports at Anchorage and Fairbanks 
(ENR July 29, p. 2, Aug. 12, p. 2 and 
Aug. 19, p. 76) and to establish them 
on a firm business basis so that some 
day they can be returned to the local 
communities for future operation. 

Using $12,500,000 appropriated this 
year, the CAA is constructing a Class 5 
airport at Anchorage and a Class 4 
airport at Fairbanks, each large enough 
for use by international air lines and 
by the military. 
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6 months permits total $3.5 billion 


City building construction in the first half of 1948, as measured by build- 
ing permits issued and federal contracts awarded, was valued at $3.5 billion. 
an increase of 54 percent over valuations for the first half of 1947. according 


to preliminary estimates of the Bureau of Labor Statistics, U 


. 5. Department 


of Labor. All types of building and all regions of the country shared in the 


rise this year. 

April marked the peak in valuation 
of urban building construction author- 
ized during the first 6 months of 1948, 
when the dollar volume hit $715 mil- 
lion, only 4 percent under the all-time 
high recorded in March, 1946. Two- 
thirds of the April figure represented 
permit valuations of new residential 
building, which almost doubled between 
February and April—just prior to the 
expiration on April 30 of Title VI (with 
its liberal financing terms) of the Na- 
tional Housing Act. In May. the total 
dollar volume of city building declined 
to $657 million, but rose in June to $686 
million. 

New home construction accounted for 
over half of the dollar volume of all 
urban building construction authorized 
in the first 6 months of this year. Resi- 
dential permit valuations totaled almost 
$1.9 billion and were 56 percent above 
the amount authorized in 
sponding months of 1947. 

Nonresidential building, which had 
been restricted by federal controls dur- 
ing the first half of 1947. was higher by 
65 percent this year with a total valua- 
tion of $1.1 billion. While industrial 
contruction was only slightly above the 
1947 level for the first 6 months, im- 


the corre- 


MAJOR MEETINGS 


American Public Works Association, 
public works congress and equip- 
ment show, Copley Plaza Hotel, 
Boston, Oct. 17-20. 


Federation of Sewage Works As- 
sociations, with annual meeting 
Michigan Sewage Works Associa- 
tion, Hotel Statler, Detroit, Mich., 
Oct. 18-21, 


National Safety Congress, 
Hotel, Chicago, Ill, Oct. 


Joint Meeting Four States and 
Western Pa., sections of 
A.W.W.A., Penn Sheraton Hotel, 
Philadelphia, Pa., Oct. 20. 


National Conference on Industrial 
Hydraulics, Sheraton Hotel, Chi- 
cago, Ill, Oct. 20-21. 


New England Highway Exposition, 
Commonwealth Armory, Boston, 
Mass., Oct. 20-22. 


Stevens 
18-22. 


Structural Engineers’ Assn. of Cali- 
fornia, annual convention, Bilt- 
more Hotel, Santa Barbara, 
Calif., Oct. 21-24. 


American Welding Society, annual 
meeting, Bellevue-Stratford Hotel, 
Philadelphia, Pa. Week of Oct. 
24. 


American Public Health 


Associa- 
tion, Boston, Mass., Nov. 


8-12. 


National Reclamation Association, 
Oklahoma City, Okla., Nov. 17-19. 
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portant gains were scored in all other 
types of long-deferred nonresidential 
building. Commercial construction rose 
81 percent over the first half of 1947 to 
reach a dollar volume of $453 million. 
Community buildings (including hos- 
pitals and schools) increased 124 per- 
cent to $356 million. and the $36 mil- 
lion valuation of public buildings (fed- 
eral, state, county and municipal) was 
higher for the first 6 months of 1948 by 
84 percent. 

Cities in the Pacific region led all 
others for the first 6 months of 1948, 
with total permit valuations of $754 mil- 
lion, followed by those in the east north 
central region ($697 million). How- 
ever, cities in the Middle Atlantic region 
showed the greatest proportionate in- 
crease over last year for the first 6 
months—78 percent to $597 million. 


Another building month, 
another building record 


New construction put in place in 
September, valued at $1.804.000,000, set 
another new monthly record, according 
to the joint estimate of the Commerce 
and Labor Departments. 

The record September figure repre- 
sents a rise of 1 percent over August 
and of 27 percent above the figure for 
September 1947. It was made in a 
month usually marked by a small sea- 
sonal decline in construction, John L. 
Haynes, chief of the Construction Divi- 
sion, Department of Commerce, pointed 
out. 

The estimate for September brings 
the value of new construction put in 
place during the first nine months of 
this year to $13,000.000.000, 34 percent 
above the total for the comparable 
period of 1947. 


— 


See progress at Portland 
on 155 mgd. sewage plant 


In spite of delays caused by a short- 
age of materials, good progress has 
been made during the first year of 
construction on the $14,000,000 sewage 
disposal project, at Portland, Ore. 
(ENR Jan. 24, 1946, vol. p. 139). 

The system, designed to handle sew- 
age for a population based on 1980 
estimates, will have a capacity three 
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times the average sewage disposal of 
present facilities. 

Primary purpose of the project is to 
eliminate dumping of sewage into the 
Willamette river and Columbia slough. 
It is in 
gram_ to 
Willamette 
1951. 

Contracts for the project are being 
awarded in 


line with a valley-wide 


pro- 
remove from the 


be completed in 


pollution 


and may 


Total amount of 
contracts so far awarded is $1.702.959. 
Largest of these is the Columbia boule- 
vard section, which is 
to the Guy F. 
$671.600. This 
struction of a 


sections. 


under contract 
Atkinson 
section con- 
102-in. semi-elliptical 
monolithic concrete sewer that will feed 
155 mgd. directly into the plant. 


company for 
involves 


—>———— 


Pipeline and blast furnace 
announced by H. J. Kaiser 


The construction of a new $189,000.- 
000 pipeline and a $17,000,000 blast 
furnace were announced last week in 
Los Angeles by Henry J. Kaiser. The 
1.840-mi. pipeline is a project of the 
Transcontinental Gas Pipe Line Co. of 
Texas and will carry Texas natural gas 
to New York City. The blast furnace 
will be constructed at Kaiser’s Fontana 
steel] mill. Its capacity of 1.200 tons 
per day of pig iron will be equal to 
that of the present installation. 

The connection between the two proj- 
ects is that Transcontinental 
money for 


will ad- 
construction of the 
furnace, taking payment in steel plate. 
About $60.000.000 and 500.000 tons of 
steel are involved and at the comple- 
tion of the contract Kaiser will hold 
title to the new Fontana expansion. 

The engineering on the furnace is 
being handled by Kaiser Engineers 
under the direction of Chief Engineer 
George Havas. The same group will act 
as general contractor when construction 
starts about Dec. 1. 

The original blast furnace at Fon- 
tana, built in 1942, was completed in 
less than a year through establishment 
of a 24-hour, 7-day-week schedule. 
According to Kaiser’s recent statements 
to RFC in appealing for debt reduction 
on the mill. this ran up costs. In spite 
of higher costs Kaiser expects to set a 
similar schedule for the expansion. 

The contract between Kaiser and 
Transcontinental calls for delivery of 
plates to start Jan. 1, 1949, and is to 
run for two years. This means an aver- 
age of about 20,000 tons per month and 
will represent a considerable portion of 
Fontana’s plate rolling capacity. Thus 
orders to Kaiser’s present industrial, 
structural and other customers will have 
to be curtailed for a while. 


vance 
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$800 million Washington road need 


Highways of the state of Washington have deteriorated to the point where 
$868,611,000 in construction work will be required in the next ten years, 
according to an engineering report presented late last month to a joint fact 
finding committee of the state legislature (ENR Oct. 7, p. 6). 


G. Donald Kennedy, consultant in 
charge of a year-long investigation of 
state highway, county road and city 
street systems, summarized the report 
for the committee at a public meeting. 
Mr. Kennedy is vice-president of the 
Automotive Safety Foundation, Wash- 
ington, D. C. 

In presenting the construction cost 
estimates, he reported that 48 percent 
of the total, or $417,286,000, was needed 
to correct conditions so critical that 
they require immediate attention. He 
gave the total needs by systems as: 
state highways, including urban con- 
nections, $575,323,000; county roads, 
$176,735,000; city streets, $116,553,000. 

The survey, authorized by the 1947 
legislature, revealed that 52 percent of 
the total mileage in the state is unfit to 
render safe, convenient and economical 
service. Stated another way, 27,378 of 
the 52,456 miles require improvement, 
along with nearly 3,000 bridges. 

Percentage of deficient mileage on 
the various systems was found to be: 
primary state highways, 86 percent; 
secondary state highways, 90 percent; 
urban state highways, 40 percent; pri- 
mary county roads, 78 percent; other 
county roads, 42 percent; arterial 
streets, 59 percent; other city streets, 
22 percent. 

The need for improvement, Mr. Ken- 
nedy pointed out, was greatest on the 
principal roads and streets carrying the 
heaviest volumes of traffic. 


Three programs presented 


For the convenience of the committee 
and the legislature, he explained, the 
long range program of highway im- 
provement was prepared in alternative 
ten, 15 and 20 year periods. Average 
annual costs were worked out to include 
expenditures for construction, main- 
tenance and administration. 

A ten-year program would require 
average annual outlays of $96,778,000; 
a 15-year program would cost $76,360,- 
000 a year, and over a 20-year period 
the yearly expenditures would average 
$67,128,000. 

Before the engineering staff devel- 
oped the long-range improvement pro- 
grams, many aspects of highway and 
street problems were studied, Mr. Ken- 
nedy said. A study of the growth of 
the state’s population and the concur- 
rent increase in traffic volumes _indi- 
cated that highway facilities will be re- 
quired for 2.621,000 people in 1960, 
and 2.826.000 in 1970. As the popula- 
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tion grows and the state’s economy ex- 
pands, travel will become heavier year 
by year. Vehicles were driven more 
than 7,000,000,000 miles in Washington 
in 1947. At the predicted rate of in- 
crease, the total will be nearly 9,500,- 
000.000 miles in 1960 and will exceed 
10,000,000,000 miles by 1965. 

One of the conclusions of the study 
was that classifications of primary 
county roads and arterial city streets 
should be established to facilitate ad- 
ministration and the programming of 
improvements on the basis of greatest 
need. 

The report urged that the routes of 
all state highways through cities be 
made the responsibility of the State De- 
partment of Highways, with proper 
authority to cooperate with local gov- 
ernments in construction, maintenance 
and operation. 

It was recommended that 172 miles 
of highways in the Columbia Basin be 
added to the state highway system to 
meet the needs of that rapidly expand- 
ing area. 

Particular emphasis was placed on 


Deep wells to be drilled 
to augment Arizona water 


Contracts to drill ten wells for the 
Salt River Valley Water Users Associa- 
tion in central Arizona have been ap- 
proved, following subscription of more 
than $1,000,000 from association share- 
holders. 

The wells will be the first of a series 
of 20- to 24-in. bores to be sunk to the 
700-ft. level in an effort to augment the 
valley’s dwindling supply of reservoir 
water. 

Groundwater basin studies to deter- 
mine critical areas under the new Ari- 
zona groundwater code will be com- 
pleted in Pinal County by Dec. 1, 
according to O. C. Williams, state land 
and water commissioner. 

The Pinal County survey is the re- 
sult of applications by soil conservation 
districts. 

Water levels in Pinal wells are 22.2 
ft. below their average level of five 
years ago. 

Drought effects are indicated in other 
southern areas of the state where wells 
are anywhere from 5 to 11 ft. below 
the averages of two years ago. 

Under the state groundwater code, 
critical areas will be rigidly controlled. 
Pumping will be restricted and the sink- 
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the application of adequate standa: 
of design for roads and bridges to 
sure that facilities would safely a: | 
conveniently handle the traffic loads 
the present and the future. 


ASF personnel direct study 


Mr. Kennedy organized and directe-.| 
the project, and Joe O. Mattson, assi- 
ant to the Foundation’s preside: 
served as a consultant. The supervisin. 
engineer was Carl E. Fritts of the Fou: 
dation staff, who also supervised thi. 
recent study for the neighboring stat 
of Oregon (ENR Sept. 16, p. 73 
C. F. McCormack of Seattle was resi 
dent engineer. 

At the request of the fact-finding 
committee, the state department o/ 
highways, the Washington State Asso 
ciation of County Commissioners and 
the Association of Washington Citie- 
organized engineering committees to 
work directly with the staff. 

Much of the material in the printed 
report is presented graphically in the 
form of maps, charts, photographs and 
tables to highlight the engineering de- 
tails in a manner easy for the layman to 
grasp. The graphic presentation, lay- 
out and printing were supervised by 
Robert L. Steinle, and the text was writ- 
ten by Raymond F. Law, both connected 
with Executive Research, Inc., Los 
Angeles, Calif. 


ing of new wells or opening of previ- 
ously unirrigated land prohibited. 

This code was passed at a special 
session of the state legislature last 
spring. It will satisfy one of the condi- 
tions set by the Bureau of Reclamation 
for construction of the multi-million 
dollar Central Arizona Project. 


—>—___ 


Utah and Wyoming fail 
to agree on water 


A recent meeting of Wyoming and 
Utah water officials at Rock Springs. 
Wyo., was short but not especially sweet. 

The meeting ended abruptly after 10 
minutes because of divergent points of 
view on rights to water draining from 
the north flank of the Uinta Mountains. 
Representatives of each of the states 
had driven more than 200 miles apiece 
for the session. 

The conference closed when Utah’s 
delegation demanded that its state re- 
ceive surplus water draining from the 
north flank of the Uintas subject to 
existing rights. Wyoming refused the 
demand because its representatives 
claimed that under an agreement 
reached previously at Vernal, Utah, 14 
percent of the water of the upper Colo- 
rado River basin is automatically al- 
loted to Wyoming (ENR Aug. 8, p. 57). 
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William Roth Work, 67, assistant di- 
rector of the College of Engineering 
and Science, Carnegie Institute of 
Technology. and one of the institution’s 
first faculty members, died in Pitts- 
burgh, Pa., Oct. 3. He had been affili- 
ated with Carnegie since 1905. He took 
a master of engineering degree at Ohio 
State College in 1905. During the first 
world war he was a member of the Com- 
mittee on Education and special Train- 
ing of the War Department General 
Staff. 


Egmont Smith, 56, former chairman 
of the Southwestern section of the 
American Water Works Association ex- 
hibit committee, died at Dallas, Tex., 
Oct. 3. He had been branch manager 
of the Dallas office of the Neptune 
Meter Co. since 1929 and had been 
with that company: since 1910. 


Ernest F. Hodgson, 77, pioneer de- 
veloper of prefabricated houses, and 
organizer of the E. F. Hodgson Co., 
Inc. of Dover, Mass., died on Oct. 3 
at his home in Boston. He formerly 
manufactured portable garages and 
then turned to construction of prefab- 
ricated houses by mass_ production 
methods. 


Lyons Mussina, 64, city engineer of 
Williamsport, Pa., for the last 28 years. 
died there on Sept 22. He had worked 
as a construction engineer on _ the 
Panama Canal. 


Raymond E. L. Krumm, 75, retired 
Columbus, Ohio, civil engineer, who 
died recently while visiting in Kane, 
Pa., left his entire estate for the educa- 
tion of Korean students at Ohio State 
University and the rehabilitation of a 
public well in Schiller Park. Krumm 
was at one time chief engineer for the 
Korean government. 


Harold A. Axtell, 58, senior archi- 
tectural engineer with the Public 
Buildings Administration, died Oct. 5 
at Washington, D. C. He was graduated 
from Cornell University, receiving a 
degree in civil engineering in 1911. 
Before joining the government service 
in 1933, he was engaged in private 
construction. 


Harry F. Johnson, 78, of Detroit, 
Mich., died there Oct. 3. During 1930 
to 1932, he was in charge of the only 
complete sounding of the Great Lakes 
for the U. S. Lake Survey office at De- 
troit, whose staff he had joined in 1892 
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after having been graduated from the 
University of Michigan. 


Henry Bloompot, 72, chief of the 
special studies and reports branch of 
the engineering division of the U. S. 
Engineers depot at West Memphis, 
Ark. and employed there since 1927, 
died Oct. 5. He had made studies of 


various river and flood control projects. 


L. W. Richardson, 44, who had been 
an engineer for the H. K. Ferguson Con- 
struction Co., died in Decatur, IIl., Sept. 
25. For 28 years he was an engineer 
for the City Light & Tractor Co. of 
Sedalia, Mo. 


Nat L. Marks, Jr., 50, for 18 years 
city engineer of New Orleans, La., died 
Sept. 30. He was a civil engineering 
graduate of Tulane University, 1924. 


Clark Dillenbeck, 82, former chief 
engineer of the Reading R. R. Co., died 
at Plainfield, N. J., Oct. 9. He had re- 
tired ten years ago after nearly 50 years 
with that railroad. He was graduated 
from Cornell University in 1888 and the 
next year he joined the John G. Ferris 
Stee] Co. in Pittsburgh, Pa. In 1890 


he became an engineer and architect for 
the Reading and took the post of chief 
engineer in 1927, 


Archie L. Wann, 53, field engineer in 
charge of construction and maintenance 
for all properties of the Indiana Gas 
and Water Co., died Oct. 2 in Nobles- 
ville, Ind. 


Andrew K. Selden, 94, construction 
engineer, who served as assistant Wash- 
ington, D. C., building inspector for 
nearly 25 years, died Oct. 1 in Charles 
Town, W. Va. Previously he was a 
construction engineer in Knoxville, 
Tenn. 


Louis Cohen, 72, died Oct. 1 in Wash- 
ington, D. C. He had served on the 
scientific staff of the Bureau of Stand- 
ards for four years. In 1921, he joined 
the War Department as a consulting 
engineer. 


Richard J. Durley, 70, secretary of 
the Engineering Institute of Canada 
from 1925 until his retirement in 1938, 
died in Montreal recently. He was a 
graduate of University College London, 
England. 


CONSTRUCTION ACTIVITY 


CONTRACT VOLUME 
Continental U. 8. Only 
(Millions of Dollars) 


Week of ——Cumulative———, 
Oct. 14 1948 1947 
1948 (42 (42 % 
wks.) wks.) Chge 
Federal - $23.6 


$789 $514 +54 
State & Mun. 58.6 


2,119 1,391 +52 
Total Public $82.2 $2,908 
Total Private 88.0 2,709 





+53 
Ls 


“$1,905 
2'553 


$5,617 $4,458 


WHERE CONSTRUCTION ACTIVITY 
ORIGINATED THIS WEEK 
Dollar Volume (Millions) 


———Cumulative——— 

This 1948 1947 
Week (42 (42 % 
Work wks.) wks.) Chge 
Waterworks. $167 +88 
Sewerage .. 178 +60 
Bridges .... 230 +53 
Highways... 839 +30 
Earthwork, 
Waterways. 425 
Buildings, 
Public a 891 

Industrial . 57. 858 723 

Commercial 2. 1,502 1,487 
Unclassified. , 527 548 4 

NOTE: Minimum size projects included 
are: Waterworks and waterway a. 
ects, $28,000; other public works, $50,000; 
industrial buildings, $68,000; other build- 
ings, $250,000. 


NEW PRODUCTIVE CAPITAL 

——-Cumulative-——. 

1948 1947 %e 
(42 wks.) (42 wks.) Chge 
NON-FEDERAL .. $3,720 $1,935 + 92 
Corporate Securities 1,745 720 +142 
State and Municipal 1,483 967 + 53 
U. N. Building Loan 65 dis Gek Sek e 
Fed. Aid Highway 427 248 + 72 
FEDERAL 1,559 819 + 90 


Total Capital 


U. 8S. Total. .$170.2 +26 


Type of 


$5,279 


$2,754 + 92 
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As Reported this week to... 
Engineering News-Record 


ENR INDEX NUMBERS 
Index Base 100 1913 


Construction Cost...Oct.’48 480.21 230.84 
Building Cost Oct."48 357.07 193.02 
Volume. ..........Sept."48 240 105 
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VOLUME 141 
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NUMBER 16 


Accent on Municipal Public Works 


Meetincs of the American Public Works Associ- 
ation at Boston and the Federation of Sewage 
Works Association at Detroit next week afford 
two excellent opportunities for municipal adminis- 
trators and sanitary engineers to exchange ideas 
for improving public-works practices. Numerous 
timely questions call for discussion: What tech- 
nical developments can be applied to cut construc- 
tion and operation costs? Can material shortages 
be solved by substitution or improved design? How 
can new-project expenditures be reduced by more 
careful engineering? Some of the answers may be 
found in this issue as, for example, in the appli- 
cation of a simple yardstick for estimating the cost 
of a proposed sewage plant, or in a comparison of 
design factors, costs and procedures used in taking 
bids for two major incinerator installations. If the 
problem is snow removal, the report on how organ- 
ization, timing and teamwork kept streets clear in 
Lansing Mich. is full of suggestions. Equally use- 
ful are design articles relating to sanitary sewers 
and bus garages. Taken together, these articles 


indicate that municipal public-works practice is 
benefiting from new engineering and managerial 
techniques. They also suggest that broadest partic- 
ipation in the development and application of such 
techniques is needed if answers to the pressing 
questions of the day are to be found. 


Sell Road Needs Locally 


FAILURE OF THE STATES to use all of the highway 
funds assigned to them by the federal government 
has delayed construction of vitally needed road 
improvements. The situation can become worse 
unless measures are quickly taken to correct it. 
What these measures should be must be determined 
by each state. If the problem is lack of engineers, 
immediate help can be obtained by farming out part 
of the engineering to private firms, where that can 
be done legally, while building up public support 
for more adequate pay for highway engineers. If 
state funds are inadequate for both maintenance 
and matching federal aid, then active support 
should be sought for legislative action on road-tax 


82 October 14, 


diversions in states where diversion still is p; \. 
ticed. Bond issues can also be used if it is c|.-a, 
that adequate highways cannot be provided y 
current revenues. 


th 
In case the lack of cement |... 
slowed construction, a suggestion of the cem 
manufacturers is worth consideration. This is 
purchase cement for delivery in the early spri; 
when manufacturers’ storage silos are full, caus: 
them to slow production or to sell their output 
export markets. Illinois followed this practice 
success a number of years ago, allowing contrac. 
tors 10c a barrel extra if they would store a p 
of their requirements prior to the start of the con. 
struction season. Regardless of what specific action 
is indicated by local conditions, however, the im. 
portant requirement is for more ingenuity and 
vigor in attacking the problem of highway expan- 
sion. A basic requirement in most cases is to sell 
the public and the legislators on the inherent cost- 
liness of inadequate and deteriorating highway. 
That will not be easy, but just waiting for some 
simple solution to turn up automatically is danger- 
ous in the extreme. 


Opportunity and Responsibility Abroad 


QuR COUNTRY’S POSITION of world leadership 
brings no segment of our population more op- 
portunity or responsibility than it does our engi- 
neers and construction men who constitute the 
vanguard of every foreign venture that we elect 
or are forced to carry out. A prime example of 
this fact is afforded by the Arabian American Oil 
Co., which is currently commemorating the fifteenth 
anniversary of its petroleum exploration and de- 
velopment project in Saudi Arabia. There, in the 
vears since 1933, an investment of $150 million 
of American capital has transformed a desert 
waste, as harbors, roads and towns were built, pipe- 
lines laid, wells drilled and refineries constructed. 
Most significantly, several thousand nomadic 
Bedouins have been taught to become skilled crafts- 
men and competent workers, to improve their level! 
of health and to raise their standards of living. 
Large payments made to the government of Saudi 
Arabia have also been used to extend these ad- 
vantages to more of the country’s people. This 
is not imperialism, for instead of “extending the 
control, dominion or empire” of the United States. 
it merely establishes a business relationship on 
the basis of mutual advantage. What has been 
done so far in Arabia by American capital and 
American engineers and construction men deserves 
emulation. Our responsibilities abroad can best be 
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discharged by extending the fruits of our private 
enterprise system in the dual role of development 
and education. Therein, too, rest our greatest 
opportunities. 


Professional Fee Schedules 


A RESTUDY OF SCHEDULES of fees for professional 
engineering services and of regulations relating 
to those schedules is badly needed. Current 
schedules are not in harmony as to amounts to be 
charged for similar types of work, and appear to 
lack any close relation to actual engineering costs. 
Further, since some state societies of professional 
engineers propose to use their schedules as the basis 
for disciplinary action, any restudy should include 
thoughtful analysis of the legal questions raised 
by such proposals. 

Fee schedules for architectural and engineering 
work in this country have been in use for 40 years. 
Originally, they were few in number and their chief 
function was to inform prospective clients of the 
minimum rates for engineering services. 

Those schedules lacked uniformity in the 
amounts specified for work of varying magnitude; 
and it seems probable that the so-called “mini- 
mums” were educated guesses as to what the engi- 
neering costs would be on the simplest type of 
operation in each cost bracket, allowing a fair 
profit for the engineer. The lack of uniformity 
was of no significance then, as few clients ever saw 
more than one schedule. 

In recent years, however, most state societies 
of professional engineers have adopted fee sched- 
ules. As a result, consultants who practice in 
several states and have been in the habit of basing 
their fees on the ASCE schedule, or on the schedule 
of their home state, are finding that proposals made 
to prospective clients elsewhere are out of line with 
what the local state society says they should be. 
The resulting embarrassment and confusion points 
clearly to the need for much more uniformity. 

It should not be too difficult to get more uni- 
formity in the schedules in general use, provided 
some national agency such as the National Society 
of Professional Engineers or the Engineers Joint 
Council would undertake to make a realistic deter- 
mination of what the average figures should be. 
This will require cooperation from individual 
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practitioners, because such a study should be based 
on actual fees paid, not on educated guesses. 
Analysis of the figures by regions also should be 
undertaken to determine where regional adjust- 
ment should be made in the schedule. 

It will be difficult, however, to get wide accept- 
ance of national or regional schedules while some 
of the state societies hold to the belief that failure 
to conform to a schedule of minimum fees should 
be a cause for disciplinary action. This has been 
proposed to implement a belief that standards of 
practice and compensation for engineering em- 
ployees can be improved by requiring consultants 
not to charge less than specified minimum rates. 
For example, the schedule of fees of the Pennsyl- 
vania Society of Professional Engineers says: 
“Noncompliance with the terms of this schedule 
will be considered unethical practice.” When it is 
realized that most state societies and state licensing 
boards hold that unethical practice is a cause for 
revocation of license, the seriousness of such a 
provision begins to become apparent. 

Also, it seems probable that such a plan is 
impracticable, because no superior court would 
uphold a license board’s revocation of a license 
for such a cause. So long as an engineer renders 
adequately the service called for under his con- 
tract, there is nothing illegal in his charging a fee 
below the minimum to get business or to keep his 
organization together—as many engineers did dur- 
ing the depression—and no competent court would 
make a finding to the contrary. Such a provision 
in a schedule or code is an empty gesture. 

Not to be overlooked is the possibility that 
attempts to make use of a specified minimum fee 
mandatory might be held to be a violation of the 
anti-trust law. 

All of which leads to the conclusion that plans 
to use fee schedules for purposes other than as 
guides to clients should be dropped, and attention 
centered on getting the greatest possible amount of 
uniformity into state and national schedules at an 
early date. 

These schedules should contain average rather 
than minimum figures as averages will permit 
greater flexibility without appearing to depart too 
radically from the schedule. Also, average fig- 
ures will automatically eliminate the possibility of 
anti-trust action. 


Copyright, 1948, by McGraw-Hill Publishing Company, Inc. 
E. E. HALMOS JR., Managing Editor 
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| How Much Should Sewage Treatment Cost? 


Here is a yardstick based on demonstrated practice that provides a 
means for measuring the construction cost of proposed disposal plants. 


C. J. Velz 


Head, Civil Engineering Department, Manhattan College, 


New York City 


EDITOR’S NOTE: Many efforts have been made to assemble data that 
would accurately portray the construction-cost range of sewage-treatment 
works. It is believed that the following statistical analysis by Professor 
Velz provides the most useful yardstick yet devised for such a purpose. 
From a study of the costs of actual plants, reduced to a common base for 
comparison, Professor Velz has developed three curves, representing what he 
calls the most probable, the best and the worst quarter of practice. Know- 
ing the size of a proposed plant in terms of capacity, the required efficiency 
of treatment and prevailing value of the ENR Construction Cost Index 
number, it is a simple matter to obtain from these curves a reliable estimate 


of the plant costs. 


Use of these curves is not intended to supplant the need for a detailed 
engineer's estimate. But they should prove of great usefulness for evaluating 
relative costs of projects prior to their actual design, and particularly as 
a means for checking cost estimates of a specific project against demon- 
strated practice. Comments on the use of these curves will be welcomed 


‘or publication. 


WITH THE OBJECTIVE of obtaining 
a yardstick by which the cost of 
sewage-treatment works may be meas- 
ured, Engineering News-Record in 
cooperation with Manhattan College 
School of Engineering instituted a 
comprehensive analysis of the past 
record of costs in the United States. 
The study was limited to the cost of 
construction of the treatment works, 
exclusive of sewerage systems, booster 
stations, interceptors and _ outfalls. 
Either bid prices or final payments to 
contractors were used, excluding pre- 
liminary expenses, land, engineering, 
legal, and interest charges during con- 
struction. 

Two sources of data were utilized, 
the technical journals and an Engi- 
neering News-Record questionnaire. 
An exhaustive search was made of 
published articles from 1920 to date 
for reported costs and detailed de- 
scriptions of works. In addition, a 
questionnaire was sent to superintend- 
ents of 2,500 plants, excluding mili- 
tary installations. Data were collected 
for about 500 plants, and this is the 
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first article to result from the screen- 
ing of the information. 

Other phases of the cost study will 
be published as further data permit 
extensions. It is readily agreed that 
no single measure of cost can reflect 
economy, extravagance or extraordi- 
nary design requirements. Accord- 
ingly, several bases of evaluation are 
contemplated. From the standpoint 
of design capacity, cost may be rated 
on a hydraulic basis in terms of mil- 
lion gallons per day (Mgd), and on 
a biochemical-oxygen-demand (BOD) 
basis in terms of population equiva- 
lents. On the other hand, a study of 
the cost-per-capita on a population 
basis related to the year the works 
are constructed will reflect the degree 
of over-capitalization of facilities. 


Basis of analysis 


In the present analysis, all plant 
costs are referred to 1926 as the base 
year of construction, adjusted by 
means of the ENR Construction Cost 
Index. They also are referred to a 
100 percent efficiency base by con- 
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sidering primary, chemical coagula- 
tion, trickling filter and activated 
sludge systems as effecting 35, 65, 85 
and 9) percent BOD removal. re- 
spectively. 

As further data become available. 
separate groupings as to types, un- 
adjusted for efficiency, are also con- 
templated. Recognizing _ regional 
price differentials, works also will be 
segregated into geographical regions 
for separate study. 

With the data available, treatment 
works considered in this article are 
confined to those located in the con- 
solidated regions north and east of 
the Ohio and Missouri Rivers, in- 
cluding Maryland. In Tables I and 
II are shown the distribution of works 
by states and by types of treatment 
systems. 

The information was screened for 
reliability of reported costs, but no 
attempt was made to minimize varia- 
tions by deleting high or low extremes. 
Following such screening, the data 
were handled statistically and various 
tests indicate a normal representa- 
tive sample. 

The relation between unit cost per 
million gallons per day of design 
capacity and size of works in million 
gallons per day is shown in Fig. I. 
The degree of the logarithmic rela- 
tionship between unit cost and size is 
of a reasonably high order, with a 
coefficient of correlation of minus 
0.61 plus or minus 0.03. It will be 
noted there is negative correlation 
and hence as the size of the works 
increases the unit cost decreases, but 
since the relation is logarithmic, the 
proportionate saving diminishes with 
increasing size. 

The line of “best fit” through the 
data, Curve A, represents the average 
practice or the most probable unit 
cost. In addition, lines of scatter 
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data were established. Curve B rep- 
resents the boundary of the best 
quarter of the practice, while Curve 


C is the boundary of the worst 
quarter. 
Whether a particular treatment 


works falls within the middle half or 
above or below the upper- and lower- 
quarter lines depends, in addition to 
extravagance or economy, upon local 
factors such as unusual foundations, 
rock excavation or high groundwater 
conditions. Also, in some instances 
higher first costs may have been justi- 
These 
factors should be considered in evalu- 
ating any specific project. 


fied by lower operating costs. 


How to use the curves 


The following example illustrates 
the use of the curves. Assume a 
treatment works for a community of 
80,000 population requiring 8 mgd. 
capacity and capable of producing 
an 85 percent reduction in BOD (in 
other words, a trickling-filter system) 
is to be bid during the autumn of 
1948. 

From Curves A, B and C the unit- 
cost range within which 50 percent 
of the treatment works of 8 med. 
capacity could be expected to fall is 
$78,000 to $145,000 per mgd.. with 
the most probable at $106,000, re- 
ferred to 100 percent efficiency and 
the 1926 cost base. 

Assuming the Engineering News- 
Record cost-index value at time of 
bidding to be 230, and reducing to 
85 percent efficiency, the most prob- 
able cost of construction of this plant 
would be $1,658,000 (106,000 x 2.30 
x 0.85 x 8.0). Similarly, the 50 per- 
cent range down to the best quarter of 
the practice and up to the worst 
quarter would be between $1,220,000 
and $2,268,000. 

This estimate covers the cost of 
construction only, which usually rep- 
resents 80 to 85 percent of the total 
bonded project cost, the other inci- 
dentals comprising preliminary ex- 
penses, land, engineering. legal. and 
interest during construction. 

The most probable figure serves 
as the yardstick. If it is definitely 
known that unusually difficult or ex- 
ceptionally favorable construction 
conditions prevail at the site the most 
probable cost accordingly would be 
adjusted upward or downward. 
Otherwise, the direction and extent 
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enclosing the central 50 percent of the 


sentative 


iisceteteietinieneennnennennananainntacina nnn emeeeeneeneneinnetemienmenemnenneeteetenemmmnernemmenenelmmmemeammnnmneeenmennnennemmentinemmemmmtementmmmntemtmmnmmnnentitoe ane neeenaae ete eee 


TABLE 1—DISTRIBUTION BY STATES 
OF PLANTS WHOSE COSTS WERE USED 





Num- Num- 
State ber State ber 
Connecticut 3 New Jersey..... 23 
Tllinois 42 New York....... 28 
Indiana 8 ae 24 
Iowa 6 Pennsylvania... . 13 
Maryland. 5 Rhode Island... . 3 
Massachusetts. . . 6 South Dakota... 1 
Michigan 10 Wisconsin...... 10 
Minnesota 2 — 
New Hampshire. . 1 185 


TABLE 2—DISTRIBUTION OF PLANT 


BY TYPE 
Allowed 

Type Efficiency Num 

Ee egos oh wale 35% 54 
Intermediate 

Chemical Coagulation. . . . 65 22 

Complete 

Trickling Filter......... 85 57 

Activated Sludge........ 90 49 

Ne cack h wd anas ctans 3 

soeh bases doe kaa heoe as 185 





of the deviation from the most prob- 
able cost is determined primarily by 
economy in design. 


Where curves may be used 


The unit-cost curves are a repre- 
sample of demonstrated 
practice in northeastern 
and central United States, and as such 
serve as a yardstick to engineers and 
public officials in evaluating pollu- 
tion-abatement programs in_ that 
region. The curves are not intended 
to supplant a detailed engineer’s esti- 
mate, but they may be a useful guide 
to designers in keeping costs in line. 

During the promotion phase of a 


American 


project prior to the availability o! 
construction plans and specification- 
from which detailed estimates can } 
made, such curves are of greates' 
usefulness. In this phase, more than 
any other, reliable norms of cost ar 
needed: first, to 
schemes and 


evaluate various 
crystallize the most 
economical solution; and second, to 
establish advance programming of 
works and sound financing. 

The writer gratefully acknowledges 
the assistance of Donald Larkin. 
Francis Sheridan and Francis Costa 
in tabulating and computing, and 
particularly Harriet Velz in painstak- 
ing library research. 


Two State Highway Departments 
Offer Special Training Programs 


In an effort to interest more young 
engineers in highway work as a 
career, two state highway depart- 
ments have gone beyond the earlier 
practice of seeking engineering stu- 
dents for summer work and now offer 
definite training programs. Details 
of these are given in a recent state- 
ment by Mr. Charles Upham, engi- 
neer-director of the American Road 
Builders Association. 

“Virginia has had two programs 
for obtaining young engineers in 
action for the last three years. One 
is an in-training program wherein 
veterans work with the department 
while they pursue their engineering 
studies either at night school or by 
correspondence under the provisions 
of the G. I. Bill. 

“The highway department also em- 
ploys graduate engineers who stood 
in the upper half of their classes. 
They are paid a salary of $250 a 
month plus $35 subsistence while 
undergoing a three year training pro- 
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gram—six months of each year is 
spent in one of six phases of highway 
work. At the completion of the term, 
these young men are qualified for 
positions as administrative engineers 
with the department. 

“Kentucky recently announced a 
new scholarship plan, conceived to 
bring more young engineers into the 
state highway department. Under the 
program, Kentucky is offering $500 
scholarships to 18 first-year engineer- 
ing students, the choice to be made 
by competitive examination. 

Students will pay their own ex- 
penses at the college and receive $60 
a month during the freshman year. 
Besides college work, the students will 
be employed during the summer by 
the highway department in various 
phases of highway work. The entire 
training period will cover six years at 
the completion of which the student 
will have received his bachlor of civil 
engineering degree and will have 
three years of experience.” 
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| THIRTY EIGHT YEARS AGO, the senior 
’ author was engineer in charge of 
' construction and superintendent of 
operations at the Milwaukee refuse 
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Incinerator Practice—1910 and Today 


Samuel A. Greeley ond Samuel M. Clarke 


Partners in Greeley and Hansen, Consulting Engineers 


Chicago, Ill. 






incinerator. Recently, he and the co- 
author, as partners in the firm of 
Greeley and Hansen, were consulting 
engineers on the Winnipeg, Canada 
incinerator. Since there were some 
things in common between these two 
installations, although separated by a 
long period of time, the opportunity 
afforded itself to reflect on incinerator 
practices in 1910 as compared with 
those that prevail today. Of special 
interest are the bases for design and 
procedures in taking bids. 

The Milwaukee plant, which went 
into operation on May 12, 1910, has 
been successful in its performance 
and is still in use. The Winnipeg 
incinerator began routine operations 
on February 12, 1948, construction 
having been started two years earlier. 

The plants are similar in size, the 
rated capacities being 300 tons per 
24 hr. In the Winnipeg building, 
however, space is provided for instal- 
lation of another 100-ton unit. 
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Similar-size installations at Milwaukee and Winnipeg, built 
almost four decades apart, furnish interesting comparisons re- 
lating to design factors, costs and procedures in taking bids. 


One of the major differences lies 
in the character of refuse on which 
the capacities and designs were based. 
At Milwaukee these 


and manure, as follows: 


included ashes 


Percent by Weight 
(Average 


Type of Material Annual Refuse) 


Garbage $1] 
Household Ashes 41 
Rubbish 5 
Stable Manure 13 


At Winnipeg, the design provided 
for garbage and rubbish only. The 
specifications defined mixed refuse 
as having 55 per cent of moisture by 
weight and a heating value of 7,000 
Btu. per lb. of dry solids. This ap- 
proximates refuse containing 65 per 
cent garbage and 35 per cent rubbish. 

In the intervening years, the char- 
acteristics of the actually 
burned at Milwaukee have come to 
be much like those at Winnipeg. 

The 


four rectangular furnace units each 


refuse 


Milwaukee plant comprises 






~ 





: 
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FIG. 1. WINNIPEG’S REFUSE-INCINERATOR building houses three 100-ton circular furnace units and includes space 
Chimney is 175 ft. high. 
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FIG. 2. MILWAUKEE INCINERATOR, which first went into operation in 1910, 


includes four rectangular furnaces of 75-ton capacity. The plant is still in use. 


with a 24-hr. rated capacity of 75 
tons. Waste gases from each furnace 
pass through a 200 hp. boiler. Each 
furnace has six grates, three on each 
side of a central combustion chamber. 
Furnace units are served by a single 
chimney 165 ft. high and 10 ft. in- 
side diameter at the top. 

Storage for refuse is provided 
above the furnaces and boilers. Orig- 
inally the refuse was lifted by cranes 
from the ground level in removable 
collection wagon or truck bodies or 
in large steel boxes. The cranes have 
since been provided with clamshell 
buckets that transfer refuse from 
small bins at ground level into which 
the collection vehicles are dumped. 
Total storage volume is 550 cu. yd., 
or 1.83 per ton of rated capacity. 

Refuse is raked by hand from the 
overhead storage bins to charging 
chutes over each furnace grate, the 
discharge being controlled by sliding 
gates operated from the stoking floor. 
The forced draft is pre-heated. 

Clinker and ash are removed from 
each grate by hand and drop through 
a trap door in the stoking floor into 
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an ash car in the basement, which is 
pushed by hand to an adjacent dump. 

Although some changes have been 
made to improve the details of opera- 
tion, the general design features of 
the Milwaukee plant remain the same. 


Facilities at Winnipeg 


The Winnipeg plant includes three 
circular furnace units each with a 24 
hr. rated capacity of 100 tons, with 
space provided for a fourth unit. No 
boilers are installed. The furnaces are 
the Nichols Engineering and Research 
Corp. Monohearth type with revolving 
arms and center cone. The single 
chimney serving the four units is 175 
ft. high and 12.5 ft. inside diameter 
at the top. 

All refuse storage is at ground 
level at one end of the building where 
there is an enclosed tipping floor. 
Refuse is lifted by a crane to receiv- 
ing hoppers over the charging chutes, 
of which there is one to each furnace. 
Storage volume is 1,000 cu. yd., or 
2.5 per ton of ultimate rated capacity. 

There is no manual handling of 
the refuse except that an attendant on 
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the charging floor removes spilli 
and otherwise keeps the floor cl: 
Charging chutes over each furnace, 
controlled by pneumatically opera - 
sliding gates operated from the st. k- 
ing floor. Forced draft is pre-heat 

Clinker and ash are removed f; 
each furnace through dumping gra’: 
and drop into an ash hopper bel: 
where they are quenched. A sliding 
gate on the hopper controls the dis- 
charge of quenched ash into trucks 
for removal to a dump. 


Procedure for bidding 


In both projects, bidders were re- 
quired to guarantee certain items of 
operating cost and other factors, and 
bids were compared on the basis of 
a computed total annual cost. Tests 
were specified and made to determine 
the fulfillment of the guarantees and 
both of the incinerators successfull) 
passed these tests. 

At Milwaukee, the lowest bidder 
was determined by adding 10 per cent 
of the price bid for furnishing and 
erecting the furnaces, flues, boilers. 
cranes, scales and appurtenances, in- 


-cluding foundations, to 100,000 times 


the net operating cost guaranteed 
for incinerating one ton of refuse. 
This operating cost was specified to 
include the following items: 


(a) All labor required to operate the 
plant from the time the refuse has 
been dropped into the storage 
hoppers until it is deposited as ash 
and clinker outside the building. 
Rates of pay for labor were speci- 
fied at $3.00 per day for engineers, 
$2.00 per day for feeders and stok- 
ers, and $1.50 per day for laborers. 
The value of the steam used to 
operate the furnace and_ boiler 
auxiliaries, computed at 4 cents 
per pound. 

(c) A credit for the value of all steam 
generated, computed at 4 cents per 
pound. 


It should be noted that the forego- 
ing method of evaluation takes no 
account of the cost of the building 
superstructure. In Table 1] is shown a 
tabulation of the four bids received. 

At Winnipeg, the lowest evaluated 
bid on the furnaces and appurte- 
nance was determined by adding the 
following items: 

(a) Six per cent of the lowest bid for 

the’ building. 

(b) Twenty per cent of the bid for the 

furnace equipment. 

(c) The guaranteed number of men 


per shift on the stoking floor mul- 
tiplied by $5,400. 
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(d) The guaranteed number of kilo- 
watt hours per ton multiplied by 
$500. This included only power 
for the operation of the incinerator 
units, and excluded the crane, 
lighting, etc. 

(e) The guaranteed pounds of coal per 
ton multiplied by $20. 

In the case of Winnipeg, the cost of 

the building was included in the eval- 

uation. A summary of the bids at 

Winnipeg is shown in Table 2. 

In both projects, the specifications 
required the bidders to guarantee cer- 
tain operating factors. For Milwau- 
kee, these are summarized as follows: 

(1) That no nuisance is created 
in the ordinary operation of the plant. 

(2) That no odors, obnoxious 
gases, smoke or dust escape from the 
chimney or building. 

(3) That at no time during normal 
operation the temperature in the com- 
bustion chamber falls below 1,250 
deg. and that an average of at least 
1,500 deg. is maintained. 

(4) That the residual from the fur- 
naces is thorough!y burned, hard. 
and free from organic matter. 

(5) That the flues, dust collectors, 
furnaces and combustion chambers 
are so arranged that it shall not be 
necessary to shut down any unit for 
more than 48 hours to thoroughly 
remove dust and ashes. 

(6) That the pounds of refuse in- 
cinerated per square foot of the grate 
area upon which final combustion 
takes place shall not be less than 
stated in the bid. 

(7) That the average rate of evap- 
oration in the boilers shall not be less 
than stated in the bid. 

(8) That the average cost per ton 
for incinerating the average annual 
refuse shall not be more than stated 
in the bid. 

For Winnipeg, seven guarantees 
were required. Under the first guar- 
antee, the capacity of each furnace 
unit was specified to be 100 tons per 
24 hr. As compared to similar guar- 
antees at Milwaukee, those at Winni- 
peg are somewhat more specific, as 
for instance, the guarantee that no 
smoke will escape from the chimney 
top having a degree of darkness 
greater than that determined by chart 
No. 1 of Ringleman’s smoke rings. 

The temperature guarantees were 
lowered to a minimum of 1,100 deg. 
and an average of 1,400 deg. Specifi- 
cations for the residue from incinera- 
tion at Winnipeg call’s for a guarantee 
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TABLE I—TABULATION OF BIDS RECEIVED AT MILWAUKEE 


Bidder I* il Wl IV 
Furnace and equipment. .. $174,384 $175,371 $150,782 $174,987 
Guarantees 
Cost per ton for labor and steam $0.476 $0.847 $0.43 $0.73 
Value of steam mere per ton. 0.88 1.16 0.60 0.80 
Net revenue per ton. 0.404 0.313 0.17 0.07 
Evaluation 
10% of furnace bid. . $17,438 $17,537 $15,078 $17,499 
100,000 x net revenue per ton. 40,400 31,333 17,000 7,000 
Net revenue 22,962 13,796 1,922 we 
Net cost. . . sat 10,499 


Note: * Awarded Contract. 





TABLE II—TABULATION OF BIDS RECEIVED AT WINNIPEG 


Bidder Bis uw a Ut IV 
Type of Furnace Square Square = Circular Square Circular* Square 
Lowest building bid...... $449,998 $449,998 $435,850 $449,998 $435,850 $449,998 
Furnace and equipment... 208,810 243,600 203,000 220,460 219,990 201,440 
Guarantees 
No. of men per shift. ... 3 4 1 4.5 2 3 
Kwh. per ton of refuse 4.16 18.6 18.6 2.39 2.85 4.16 
Lb. of coal per ton of 
Oe ae 0 0 0 0 0 0 
Evaluation 
6% of building bid. ... 27,000 27,000 26,151 27,000 26,151 27,000 
20% of furnace bid 41,762 48,720 40,600 44,092 43,998 40,288 
No. of men @ $5,400 16,200 21,600 5,400 24,300 10,800 16,200 
Kwh. per ton @ $500 2,080 9,300 9,300 1,195 1,425 2,080 
Lb. of coal per ton @ 
$20.00. . : 0 0 0 0 0 0 
Evaluated bid $87,042 $106,620 $81,451 $96,587 $82,374* $85,568 


Note: * Awarded Contract. 





TABLE IIlI-COMPARISON OF BASES OF DESIGN OF 
REFUSE INCINERATORS AT MILWAUKEE AND WINNIPEG 


Item 


Rated capacity—Tons per 24 Hr. 
Buildings. .... #5 ! 
Furnaces. . 

Storage bin, cu. yd. per ton of capacity . 

Volume, cu. ft. per ton of capacity 
Furnaces...... = 
Combustion chambers....... 


Ne cabal 
Inside depth of furnaces, ft. 
Diameter of furnaces, ft. 


Rate of burning, Ib. per hour per sq. ft. of inside horizontal 


furnace area..... 


Area of chimney top, sq. ft. ‘per ton of capacity 


Design Data 
Milwaukee Winnipeg 
300 400 
300 300 
1.83 2.50 
18.2 9.0 
12.0 16.0 
30.2 25.0 
Bie i) A aeade 
wee <ald 44.7 
51.0 78.0 
0.26 0.31 





that it contain no more than two per 
cent of organic matter exclusive of 
carbon. Other guarantees related to 
the number of men required for di- 
rect operation of the incineration 
equipment, electric power per ton of 
refuse, and the number of pounds of 
coal per ton of refuse. 

In general, however, the specified 
guarantees were not greatly different. 

For each project the specifications 
required that tests be made to demon- 
strate the ability of the incinerators 
to fulfill the guarantees. 

At Milwaukee it was specified that 
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each of the four units would be tested 
once, each test to last for five days of 
8 hours. Various kinds of refuse 
were specified to be used for each of 
the tests to represent the average an- 
nual, the extreme summer, and the 
extreme winter refuse. In general, the 
specifications provided that if the 
plant did not fulfill the guarantees in 
the tests the contractor would remove 
the furnaces, combustion chambers, 
and all incinerator appurtenances and 
return all monies paid on account for 
these structures. 

An adjustment was provided, how- 
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FIG. 3. A CIRCULAR FURNACE and combustion-chamber unit at the Winnipeg 


plant. 
the charging floor above. 


ever, if the actual cost of operation 
exceeded the guaranteed cost by less 
than 15 per cent. Under this condi- 
tion, the specifications provided that 
“there shall be deducted from monies 
due the contractor a sum equal to 
the present worth of a capital repre- 
senting the cost over and above the 
guaranteed cost of incineration for a 
period of three years, the amount be- 
ing computed at 6 per cent and for 
300,000 tons of refuse.” 

At Winnipeg it was specified that 
the plant would be tested for a period 
of four weeks, during which period 
each furnace unit would be tested for 
a period of three days. During each 
three-day period, one period of six 
hours was chosen, during which pre- 
cise measurements were made of the 
quantities and characteristics of the 
refuse and of all other items covered 
in the guarantees. 

If. under the specified conditions, 
the plant failed to meet the require- 
ments of the specifications and the 
guarantees, the contractor was re- 
quired to remove all of the incinera- 
tion equipment, such as the furnaces, 
combustion chambers, and appur- 
tenances, and to refund to the city 
all monies paid on account of such 
work. The Winnipeg specifications 
provided no adjustment for a failure 
to meet the guaranteed cost of opera- 
tion as at Milwaukee. 

Layout of the two incinerators pro- 
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Refuse enters the furnace (right) through an overhead chute from 


vides interesting comparisons relating 
to the following: (1) Location and 
size of the storage or receiving bins; 
(2) facilities for removing fly ash 
and dust; (3) ash-removal facilities; 
and (4) the general plan of the fur- 
nace and stoking rooms. 

At both plants, storage or receiving 
bins are so located as to permit the 
furnace and stoking rooms to have 
windows and doors on three sides. At 
Milwaukee, however, the bins are 
over the furnaces‘and at Winnipeg 
they are at one end of the plant. At 
a number of incinerators, the receiv- 
ing bin is along one side of the fur- 
nace room and the stoking room is 
apt to be dark and hot. The general 
plan at Winnipeg is considered to be 
good. 

The ash-removal floor at Winnipeg 
is at street elevation and ample facili- 
ties are provided for the entrance and 
exit of trucks. At Milwaukee, the 
ashes were removed by cars of the in- 
dustrial type operating in a basement 
below street elevation. 

At Winnipeg, the flues leading 
to the chimney were considerably 
extended in length and area and have 
proved to be effective in removing fly 
ash and dust. At Milwaukee, fly ash 
and dust are removed from the waste 
gases in passing along the combustion 
chambers and flues and through the 
boilers. At both plants the discharges 
from the chimney tops have been 
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quite free of objectionable fly « h, 
At both plants, ample and satis: \. 
tory clearances for stoking have by +n 
provided. The clear width in the | ‘r- 
nace room at Milwaukee is 13 ft. \t 
Winnipeg it is only 8 ft. becai xe 
shorter stoking tools may be © ». 
ployed with a circular furnace. 

The bases of design of the two 
projects are shown in Table 3. It w ll 
be noted that the capacity of the sti r- 
age bin is considerably larger at 
Winnipeg. Also, the total unit voluie 
of the furnaces and combustion chai- 
bers at Milwaukee is greater than at 
Winnipeg, the larger part of the in- 
crease being in the furnace volume. 
The chimney at Winnipeg is higher 
and larger than the one at Milwaukee. 

The unit rate of burning at Win- 
nipeg, at rated capacity, is consider- 
ably higher than at Milwaukee. This 
is considered to result from the me- 
chanical stoking, the more efficient 
distribution of combustion air, and 
the quicker removal of ash. 


Comparison of costs 


The following brief comparison of 
the construction costs of the two 
refuse incinerators is of interest. 


Mil- Winni- 
Item waukee _— peg 
Year of bids 1909 1946 
ENR Construction Cost In- 
dex 96 330 
Cost per ton of rated ca- 
pacity 
Building $181 $1,090 
Furnaces 348 733 
Boilers and generating 
equipment 140 
Chimney 15 112 
Total $684 $1,935 


Total, excluding boil- 
ers and generating 
equipment $544 
In the foregoing tabulation the 
unit cost of the building and chimney 
at Winnipeg are computed on the 
basis of a rated capacity of 400 tons 
and all others on 300 tons, both per 
24 hr. The ratio of the construction 
costs, excluding boilers and generat- 
ing equipment at Milwaukee, is 3.56 
as compared to a ratio of the index 
of about 3.44. It should be noted 
that the unit cost of the furnaces and 
appurtenances at Milwaukee includes 
an amount of $140 per ton for boilers 
and generating equipment, which are 
not in the Winnipeg costs. 
At both Milwaukee and Winnipeg, 


the specifications for refuse incinera- 
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tors required certain guarantees in- 
cluding the cost of operation. The 
bids received, four in each case, were 
compared on the basis of a computed 
or evaluated annual cost. At Winni- 
peg, differences in building costs for 
different types of incinerators were 
taken into account, thus resulting in 
a more complete comparison. 

The general plan or arrangement 
of the plant at Winnipeg is much bet- 
ter than at Milwaukee. This results 
in better working conditions and a 
lower operating cost, although the 
‘ower cost results in part from the 
semi-mechanical operation of the fur- 
naces at Winnipeg. The total number 
of persons allotted to the operation 
of the two plants—31 at Winnipeg 
and 45 at Milwaukee—although not 
conclusive, is an indication of the 
general effect of the improved design 
at Winnipeg. 

It should be noted that a few of 
the men on the payroll at Milwaukee 
are required on account of the boil- 
ers. It is pertinent, however, to com- 
ment on the differences in the two 
incinerators as regards the number 
of operators. The Milwaukee plant 
comprises eight furnace units and 
twenty-four separate grates, all 
charged, stoked, and freed of ashes 
by hand, as contrasted with three such 
units at Winnipeg, all having some 
mechanical operation. Each of the 
four units at Milwaukee having a 24 
hr. rated capacity of 75 tons com- 
prises two furnace units of three 
grates each located on either side of 
a common combustion chamber. 
Thus, at Milwaukee twenty-four 
charging chutes are filled by hand 
from the storage bins, whereas at 
Winnipeg there are only three charg- 
ing chutes, and these are filled by 
a crane. 

Furthermore, at Milwaukee ashes 
are removed from the building by 
hand pushed cars, whereas at Winni- 
peg they are discharged through 
dumping grates directly into trucks 
for removal. There are eight dump- 
ing grates in each furnace at Winni- 
peg. These are important differences. 

The bases of design for the two 
projects are somewhat similar as re- 
gards general objectives, but when 
compared as in Table 3 show the 
results of operating experience over 
the years. There are no major errors 
or bottlenecks in the bases of design 
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at Milwaukee and for a generation 
and a half it has disposed of mixed 
refuse in a satisfactory manner. 
The incineration plant at Winnipeg 
is attractive, not only in appearance 
inside and out, but also to operate. 


Good features are the general plan, 
with the storage bin at one end in- 
stead of at the sidb of the building. 
the ash floor at ground elevation, and 
the enlarged flues for the removal of 
fly ash. 


Nuclear Fission Developments 
Pose Sanitary-Engineering Challenge 


PROTECTION of man and his environ- 
ment against the hazards of radio- 
activity adds to the responsibilities of 
the sanitary engineer, and he should 
acquaint himself with the problems 
which this new industry will bring, 
especially in the disposal of its wastes 
to the atmosphere, to the soil, or to 
surface waterways. These are the 
views of Abel Wolman and Arthur E. 
Gorman, consultant and sanitary 
engineer, respectively, of the Atomic 
Energy Commission. 

In a joint address before the Ken- 
tucky-Tennessee Industrial Waste and 
Sewage Works Association in Chat- 
tanooga recently they pointed out that 
the Atomic Energy Commission 
recognizes the need of complete con- 
trol over the various environmental 
factors which concern and affect this 
new and unique industry. Many of 
the areas of vulnerability in the 
atomic-energy field that affect en- 
vironmental sanitation are those in 
which the sanitary engineer is espe- 
cially trained to help. As the indus- 
try grows, there will be an increasing 
need of assistance from sanitary engi- 
neers, both at atomic-energy plants 
and in areas surrounding them. The 
need of special training of sanitary 
engineers in nuclear physics is a 
pressing problem and one which is 
currently the subject of much dis- 
cussion. 


Studies already under way 


Of special interest to sanitary engi- 
neers, said the author, are the follow- 
ing studies initiated by the AEC: 

Meteorology — At the Hanford 
Works in Washington experiments 
have been carried out to determine 
the most favorable atmospheric con- 
ditions under which to carry out 
operations. At several other AEC 
areas such studies and controls are 
planned, notably at the Brookhaven 
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National Laboratory in Long Island, 
N. Y. The use of treatment devices, 
such as filters, scrubbers and elec- 
tronic facilities adapted from experi- 
ences in other industries, in addition 
to stacks, are a part of the planned 
program for elimination of radioac- 
tive particles. Cooperation of the 
U. S. Weather Bureau has been se- 
cured to assist in studies of atmos- 
pheric problems. 

Groundwater Protection—U. S. 
Geological Survey Cooperation has 
been requested in studies and evalua- 
tion of surface and subsurface con- 
tamination of water supplies where 
radioactive and toxic wastes may be 
discharged into or onto the ground. 
Such problems are currently being 
given consideration at the Hanford 
Works and in planning operations at 
several other locations. 

Site Selection—Consideration of 
environmental conditions and poten- 
tial hazards is being given in the 
selection of all sites for new produc- 
tion and research plants. These in- 
clude hazards of normal operation 
and those which might result from 
damage to facilities in case of an 
emergency. 

Waste-Disposal Research—Plans 
are being made to develop additional 
methods of disposal of radioactive 
and toxic wastes, both gaseous and 
liquid. Experts of the U. S. Public 
Health Service as well as research 
technicians on the staff of industry 
and universities are studying these 
problems. 

Disposal of bulky equipment and 
materials which through long and 
continuous use have become contam- 
inated by long-life radioactive sub- 
stances, and therefore must be re- 
placed, is a difficult problem that is 
also under study. 

The effect of radioactive materials 
on piping in buildings, sewers and 
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facilities is scheduled for study along 
with the influence of such materials 
on standard processes of sewage treat- 
ment, 


Problems of water supply 


In connection with water supply, 
the authors had this to say: 

Recognizing that disposal of radio- 
active or toxic wastes from its plants 
or research operations in increasing 
quantities could create serious prob- 
lems, the Atomic Energy Commission 
and its various area contractors have 
given much consideration to reducing 
such contamination to an 
minimum. For example, a water- 
cooled reactor requires a_ large 
volume of water for heat-exchange 
purposes, and this water must be dis- 
posed. The type and degree of radio- 
activity in such water can be deter- 
mined and controlled. Knowing the 
radioactive characteristics of the 
water leaving the reactor, the period 
of time it will continue to emit nu- 
clear energy can then be determined. 
Furthermore, through the knowledge 
of the amount of this energy in 
particles or radiations that the human 
system can tolerate with safety, it is 
possible to determine the extent of 
hazard involved in waste disposal. 

Since all radioactive substances 
undergo decay until they cease to 
emit energy, knowledge of the length 
of time required for this decay pro- 
vides one method of appraising the 
extent of the problem. By storing 
waste long enough, it would be pos- 
sible to reduce the hazard of its 
energy when released. 

Consequently, 


absolute 


storage is one 
method of treatment relied upon in 
the case of cooling water returned to 
streams. Unfortunately, some radio- 
active substances have long half-lives. 
In such cases, these substances must 
be removed from cooling water. 

At atomic-energy plants there is 
always the remote possibility that an 
accident or a spill will occur with the 
result that the waste products in ab- 
normal amount might be released. 
Great care is taken to avoid such acci- 
dents and provision is made for 
special treatment and duplicate equip- 
ment should they occur. Neverthe- 
less, it should be the concern of every 
sanitary engineer responsible for 
water supply in an area where nu- 
clear-fission products are produced 
or used to appraise and evaluate risks 
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to such supplies under all circum- 
stances. He should work out with 
operators of such plants a system of 
routine checks and warnings. 

Discharge of radioactive waste pro- 
ducts into or onto the ground also has 
potentialities for contaminating water 
supplies. Here again, long known 
principles of disposal of waste from 
industrial plants apply. Radioactive 
waste products with long half-lives 
could create serious hazards and their 
discharge deserves careful study and 
control. Where such wastes are dis- 
posed into the soil, it is of basic im- 
portance that information be ob- 
tained as to the rate of flow of the 
groundwater and the dilution possi- 
bilities so that at ail times the extent 
and degree of contamination may be 
known. 

There is some evidence that such 
processes of water purification as 
coagulation and sedimentation and 
sand filtration are quite effective in 
removing radioactive substances from 
water. The problems of disposal of 
the radioactive sludge in controlling 
the build-up of radioactivity in filter 
media deserve consideration. 

Radioactive particles carried into 
the atmosphere by gaseous effluent 
from nuclear-fission operations could 
contaminate the air we breathe and, 
on settling with or without rainfall, 
contaminate the soil and vegetation 
on which they deposit. Thus, water- 
sheds and open reservoirs could be- 
come contaminated if the half-life of 
the radioactive products is long. Here 
again the element of time and dilution 
as well as fixation are factors of 
safety. 

Still another aspect of radioactiv- 
ity in water, interesting and signifi- 
cant to sanitary engineers and biolo- 
gists, is evidence that such energy 
does not affect many plankton growths 
and is accumulated within these 
organisms. Algae and other forms 
are known to grow prolifically in 
water which is quite radioactive. 


Problems of waste treatment 


Many operators of sewage treat- 
ment plants are concerned that with 
the more extensive use of radioactive 
isotopes at research laboratories and 
institutions, such as hospitals, wastes 
may be introduced to public sewer 
systems which might affect the bio- 
logical processes depended upon for 
treatment. 
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In the light of experiences in ma 
cities where wastes from new ind. 
tries, when discharged into pub) « 
sewers, seriously affected such pr.- 
cess, this concern is not surprisin 
Research on pilot plant scale to d.- 
termine this effect in the case .{ 
nuclear-fission products has _ been 
arranged at two AEC areas. 

Should it develop that there is nr) 
effect on biologic processes, other 
than concentration of radioactivit, 
as indicated in the case of plankton 
forms in water, the principal concern 
would be in radioactive contamina- 
tion of facilities exposed to the wastes 
as well as sludge which may be dried 
and used for fertilizer. 

Storage of sludge in basins and 
digesters will permit decay of much 
of the radioactivity of many of the 
common isotopes; but in the case of 
some of the long-life ones, such as 
C-14 with a half-life of 5,100 years. 
the normal storage period would be 
insignificant and ineffective. 


Techniques and tolerance limits 


In any consideration of contamina- 
tion, scientists are accustomed to 
make use of certain standards or per- 
missible tolerance levels. Sanitary 


engineers already need some guide 
as to the relative degrees of radio- 
active contamination, techniques for 
their measurements and safe limits 


for public safety and health. The 
radiologist and the health physicist 
have done much to develop such tech- 
niques, standards and equipment. 
By means of instruments such as 
electroscopes, Geiger counters and 
ionization chambers, they evaluate 
the raidoactive energy from nuclear 
particles, such as alpha and beta 
particles and gamma radiation. They 
have made much progress in develop- 
ing instruments of increasing sensi- 
tivity and accuracy. Much more 
work along these lines has to be done 
before the sanitary-engineering pro- 
fession has the tools it needs. 
Conclude the authors: When one 
considers the potentialities of war- 
time hazards involved in the field of 
atomic energy, whether in production 
for military purposes or the possibil- 
ity of enemy action, the importance 
to the national defense of having a 
large number of sanitary engineers 
trained in ways and means of coping 
with hazards of nuclear fission pro- 
ducts is evident to a sharp degree. 
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Lansing, Michigan, Removes all the Snow 


EVERY TIME IT SNOWS more than 4 in. 
in Lansing, Mich., city snow-fighting 
crews pick up all the snow from eight 
miles of downtown streets, bus routes 
and state trunk lines—equivalent to 
an 80-acre area—haul it away and 
dump it into Grand river. And they 
usually do it in three to seven days. 

When the snowfall exceeds 6 in., 
the remaining 186 mi. of city streets 
are plowed, some 300 mi. of resi- 
dential sidewalks are cleaned with 
V-plows mounted on tractor or jeep 
and, if the next storm does not hit 
too soon, most of the alleys 
plowed. 

Removing 80 acres of snow from 
4 to 8 in. deep is a large order for a 
city the size of Lansing, with its 
90,000 population. But considering 
that some winters the city is blanketed 
with a total of 70 to 80 in., the task 
of removing 750,000 cu.yd. of snow 
seems incredible. 

Relatively little snow-fighting 
equipment is used both for straight 
plowing and for plowing, loading and 
hauling. Current inventory, exclusive 
of that used for ice control, includes 
16 10-ft. plows mounted on 3-ton 
trucks and motor graders, one Model 
LMU Snogo, seven 10-yd. trucks for 
hauling and 26 sidewalk V-plows. 


are 
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Three more street plows are to be 
added to the fleet this winter and 
eventually the total number will be 
increased to 24. 


Organization, timing and teamwork 


As in any successful battle against 
improbable odds organization, timing 
and teamwork are the secrets of 
Lansing’s snow-beating record. In 
fact, the plowing by day and re- 
moval by night leaves many a citizen 
with the impression that the snow 
has simply evaporated over night. 

First operation at the start of any 
snow storm is to apply bulk rock 
salt by mechanical spreaders to all 
dangerous intersections, downtown 
streets, and bus and arterial routes. 
This keeps traffic moving, prevents 
packing, and forms a slush which 
facilitates removal of the snow if 
the storm worsens. 

Plowing starts when 4 in. of snow 
has fallen. Streets are plowed both 
ways from the center line, into 
windrows 8 to 10-ft. wide and 5 to 
6-ft. high near the curbs. One crew 
is kept busy clearing the snow 
manually from around parking meters 
and hydrants. 

The greatest single impediment to 
plowing and removal of the snow is 
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the ubiquitous “parked car”. Dur- 
ing daytime storms this permits only 
partial plowing, with final plowing 
possible only after the downtown 
parked cars have dispersed for the 
night. 

If the snow falls during the day- 
time, the streets are plowed but re- 
moval is not begun until after mid- 
night. Even at this late hour two 
men and a tow truck are kept busy 
clearing the street of cars. City 
policemen render valuable assistance 
at this stage of operations both in 
directing traffic as a safety measure 
and serving as a bulwark between the 
tow truck crew and an occasional 
irate citizen whose automobile is 
being unceremoniously removed from 
its position at the curb. 


Night plowing 


If a heavy snowfall begins in the 
evening, plowing continues through 
the night but loading and hauling 
of snow in the business district is 
delayed until the second night to 
permit business establishments to re- 
move the snow from their sidewalks 
into the street. Sidewalks in the 
downtown area are not plowed, 
chiefly because of the many areaways 
beneath the sidewalks. 
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FINAL PASS of a 10-ft. plow completes the windrow ahead of the snow loader, 
while city policeman keeps the traffic moving. 





























































EVEN CAKED SNOW is chewed up by the Snogo and discharged into trucks 
for hauling to the river. Far side of truck bodies have extra 12-in. freeboard to 
protect passing cars. 
















































































SNOW PLOWS windrow the snow in the street but hand-shoveling is the best 
method found for cleaning around parking meters. 
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During all snow storms exceedi; 
4 in., the crews work 17 hr. per day 
from midnight until 5 p.m. Starti: 
at midnight, snow removed fr 
sidewalks during the day, and th 
adjacent to the curb is plowed in 
the windrow previously formed alo: 
each side of the street by the da . 
time plowing from center line 
street to the lane of parked cars. 

This final plowing crew is given , 
one-hour start over the loader. The: 
it is a race against time to dispo-- 
of as much of the snow as possil 
before the heavy morning traffic se‘: 
in. Loading and hauling occasionall, 
continue during the day. 

While daytime loading and hauling 
is less economical, it offers visual 
proof to the citizen that his city is 
striving to clear the streets of snow 
as rapidly as possible. Then, too. 
loading operations with the Snogo 
seems to be a never-ending source of 
entertainment for the many “side- 
walk superintendents” of snow 
removal. 


Snow hauled and dumped 


The snow is hauled an average 
distance of }-mi. and dumped into 
Grand river through openings pro- 
vided in the sidewalk of a centrally 
located bridge. Warm discharge 
water from a steam power plant up- 
stream keeps the river from freezing. 
But the velocity of the river is so 
low that a 25-ft. pyramid of snow 
often is built up from the top of the 
water to the bottom of sidewalk on 
the bridge. In view of this, four 
openings for dumping the snow are 
provided in the bridge sidewalk, and 
generally two are used at the same 
time. 

Removal of the snow from the 
8 mi. of the city’s major streets is the 
most expensive operation in Lansing’s 
snow-fighting program. An average 
storm of 5 to 8 in. of snow costs from 
0.1 to 0.4 cents per sq.ft. for its re- 
moval. 

Last winter the city spent $92,000 
for snow removal, plowing and _ ice 
control on its streets and sidewalks. 
plus $16,000 on state trunk lines 
through Lansing. Of this latter 
amount, the city was reimbursed 
$8,000 by the Michigan State High- 
way Department. One of the worst 
winters was 1946-47, when the total 
snow removal and ice control pro- 


gram cost $120,000. 
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Chief reason for plowing 300 mi. 
of sidewalks following major storms 
is that the citizens of Lansing have 
been sidewalk snow-removal con- 
scious for many years. In fact, they 
had sidewalk plows long before street 
plows. 

For the average storm, the 300 mi. 
of sidewalk are plowed in about 5 hr., 
using all 26 V-plows. Most of the 
sidewalk plows are mounted on small 
industrial, pneumatic-tired tractors. 
A few are horse-drawn and, last 
winter, the city tried sidewalk plow- 
ing with jeep-mounted plows. This 
method now is favored as it is faster 
and the jeeps can be used as light 
pick-up trucks during the remainder 
of the year. 

Located in the Michigan snow belt, 
Lansing always has had and always 
will have a major snow-removal prob- 
lem. First attention has been given 
to building up a trained crew and 
providing adequate equipment. For 
example, the city had only 5 snow 
plows in 1942 as compared to 19 
for this winter. 


All left-hand turning 


Plowing routes are laid out to per- 
mit all left-hand turning. Right- 
hand turns are avoided and the plows 
never reverse their direction of plow- 
ing in any street if it can be helped. 
When approaching an_ intersection 
preparatory to turning left into a 
cross street, the plow is taken in 
close to the curb and turned as 
sharply as possible. Making a tight 
turn in this manner spills all snow 
ahead of the plow over a level area 
and avoids leaving a big windrow to 
impede or block traffic. 

Of equal importance are the 
methods developed for coping with 
each storm as it hits. Years of ex- 
perience has proved that the best 
plan for plowing is to always operate 
the plows in groups of at least two, 
with enough additional plows on the 
wider streets—operating in echelon— 
to complete the plowing for one-half 
the width of street in one trip. 


Rock salt for ice control 


For ice control and for melting 
all snowfalls of less than 4 in. Lansing 
uses straight bulk rock salt in prefer- 
ence to calcium chloride with or 
without sand. The city has never 
used cinders. The use of rock salt 
exclusively was inaugurated last 
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STEADY DUMPING of snow into Grand river creates 25-ft. pyramids from top 


of water to bridge floor, necessitating four discharge holes in the bridge sidewalk. 


winter when some 2,000 tons of salt 
were needed to keep about 80 mi. of 
streets free of ice. 

The use of salt received public 
approval as it was not tracked into 
homes and business establishments 
as much as the previously used 
abrasives. It did not clog the city’s 
sewer lines as badly as did the sand, 
and it was cheaper to purchase. 
Moreover, relatively little damage 
was done to street pavement since 
only 8 mi. of the city’s streets are 
paved with portland cement concrete. 

Another benefit from using the 
straight salt is that a thin layer ad- 
heres to the pavement to aid in ‘the 
initial thawing of the next snow that 
falls. Experience also proved that 
the continued use of sand in salt or 
calcium chloride had a_ serious 
abrasive action on asphalt pavement 
at intersections due to the stopping, 
starting and turning of vehicles. 

From an economic standpoint, the 
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bulk rock salt is much cheaper. It 
is trucked from Detroit, Mich. at a 
delivered price in Lansing of less 
than $10 per ton. In comparison, 
calcium chloride costs from $22 to 
$25 per ton delivered in Lansing, 
while the cost of sand has risen from 
$0.15 per cu. yd. before the war, to 
$1.00 per cu. yd. delivered at the 
stockpile, plus $0.75 per cu. yd. for 
hauling it to the point of application. 


Supervising personnel 


All snow-removal and _ ice-control 
is under the supervision of Glenn 
P. Manz, director of public service 
and city engineer. Field operations 
are under the direct supervision of 
Collins E. Thornton, 


engineer. 


assistant city 
Also assisting in the work 
for the past severel years was Palmer 
H. Slack, formerly assistant director 
of public service, who recently was 
appointed city engineer of Benton 


Arbor., Mich. 
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Safety Essentials In Designing 
Water-Recarbonation Systems 


Safe operation should be of prime 
consideration in the design of carbon- 
dioxide gas systems for stabilization 
of lime-softened water. As a conse- 
quence, special care must be exer- 
cised to provide a furnace, scrubber 
and dryer, compressor and diffusion 
chamber that will produce and con- 
vey gas into the water and then con- 
duct gases coming off the water to the 
atmosphere without leakage. 

Leakage must be prevented, re- 
ported Herbert Arnold, engineer of 
the Lignite Combustion Engineering 
Corp., Bismarck, N. D., in an address 
before the North Dakota Water 
and Sewage Works Conference, be- 
cause a small amount of carbon mon- 
oxide, a lethal gas, is always given 
off in combustion. Carbon-monoxide 
gas is particularly hazardous, he 
warned, because it is colorless, odor- 
less and tasteless. 

To minimize carbon-monoxide for- 
mation, the furnace should be large 
enough to assure complete combus- 
tion of mixed fuel and air. In ad- 
dition, the air-fuel ratio should be 
controlled automatically and motors 
operating the furnace unit should be 
in the same circuit as the control 
system. Mr. Arnold pointed out that 
this arrangement provides coupled 
operation and thus eliminates any 


time lag during which unnecessary 
quantities of carbon monoxide would 
be produced. 

He emphasized that two parts of 
carbon monoxide per 10,000 of air 
are unhealthy and cause headache; 
one part in 500-750 is extremely dan- 
gerous; and 3 to 4-hr. exposure will 
cause death. 

In addition, the size of the furnace 
is related directly to the percentage 
of carbon dioxide formed, larger 
combustion chambers generally pro- 
ducing higher percentages of carbon 
dioxide. 

Most boiler manufacturers, Mr. 
Arnold reported, recommend volumes 
of 3 to 5 cu. ft. per lb. of coal burned 
per hour for production of gas with 
15 percent carbon dioxide. This fig- 
ure should be increased about 30 per- 
cent for natural-gas or oil fuels, he 
said, 


Compressor by-pass needed 


As the water pressure on diffusers 
(about 10-ft. head) exceeds that de- 
livered by centrifugal units, positive- 
displacement compressors are usually 
employed to draw off and force stack 
gases through the scrubber, dryer and 
diffusion system. The quantity of gas 
handled, therefore, must be regulated 
either by bleeding air into the com- 


RESUME OF RECARBONATION PRINCIPLES 


lime to convert magnesium salts to insoluble magnesium hydroxide. 


| “inet comer water is usually over-treated with 25-50 ppm. of 


Because of resulting high caustic alkalinity, the treated water 
should be stabilized to prevent excess carbonates from crystallizing 
on sand grains in filters as well as forming incrustations in the distri- 
bution system. Addition of carbon-dioxide gas first converts calcium 
hydroxide into a carbonate and then the carbonate is changed to a 


soluble bicarbonate. 


At ordinary temperatures the bicarbonate is 


stable and will not affect filters or distribution mains. 


formula: Carbon dioxide required (Ib. per mg.) = mono-carbonate 


[Preemie Core gas requirements may be determined from the 


alkalinity (ppm.) < 0.44 (molecular weight of carbon dioxide 
relative to calcium carbonate) < 8.34 (weight of water per gallon). 
For each part per million of excess lime, about 3.7 Ib. of carbon dioxide 
(30 cu. ft. at standard temperature and pressure) per million gallons 
of water is required. This represents 11% Ib. coke, 32 cu. ft. natural 
gas, 0.2 gal. kerosene, or 1.7 Ib. lignite coal. 
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pressor intake or by installing a 
by-pass around the unit. The by-pass. 
said Mr. Arnold, is probably the sim- 
plest solution because the bleed 
should draw air from the atmosphere 
to prevent gas leaking into the plant 
when the compressor is not in opera. 
tion. 


Some gas not absorbed 


It was pointed out that a compres- 
sor should be large enough to handle 
90 percent inert gas. This is so be- 
cause flue gas will contain 12 to 15 
percent carbon dioxide and one to 
three percent of the gas, not absorbed 
by the water, escapes in the diffu- 
sion chamber. 

A spring-loaded, inclosed__reliet 
valve should be installed on the com- 
pressor discharge and vented either to 
the stack or gas intake. This device 
will prevent plugged nozzles, high 
pressures and leaks caused by closed 
valves and damage to the compressor 
mechanisms. 

The recarbonation basin should he 
covered, and the gas escaping from 
the water should be exhausted by a 
small centrifugal blower. The blower 
should be connected in the compres- 
sor electrical circuit so that gas es- 
caping from the water is drawn off 
automatically. 

Mr. Arnold pointed out that car- 
bon-dioxide and flow meters are es- 
sential in a recarbonation system to 
determine carbon-dioxide consump- 
tion. 

Referring to the amount of gas 
to be used, he said that, from a safety 
standpoint, “each operator should de- 
termine and use the quantity of car- 
bon dioxide he deems best.” This con- 
clusion was reported to be based on 
considerable investigation which in- 
cluded a sampling of operator opin- 
ion. 

Incidental to safety considerations, 
Mr. Arnold suggested that fly-ash 
troubles could be minimized by pro- 
viding a large area of grating and baf- 
fles in the combustion chamber of the 
furnace. 
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FIG. I—SEWAGE ENTERS PLANT through grit removers, 


coagulation basins and primary clarifiers on right. No new 


capacity added to aerators in center. Secondary clarifiers on left with digesters and sludge beds at bottom. Sludge 


thickeners are just below aerators. 


Enlarging an Activated-Sludge Plant 


DouBLING the capacity of the Phoenix, 
Ariz., activated-sludge plant has been 
accomplished without the use of addi- 
tional aeration tanks. An _ increase 
from 12 mgd. to 30 mgd. capacity 
at average flow was obtained by 
changing to high-rate spiral-flow aera- 
tion and by enlarging other plant fa- 
cilities. Additional sedimentation and 
digestion tanks were built and chemi- 
cal precipitation equipment added. 
Features of the new plant include au- 
toxidation chemical manufacturing 
and dual-fuel engines with heat from 
the cooling water transferred to the 
digesters. 

The old Phoenix plant, placed in 
service in March 1932, was rated at 
12 mgd. capacity and it included six 
aeration tanks, each 14x263x330 ft. 
Rotating paddles with a minimum of 
air added (0.2 cu. ft. per gal.) com- 
prised the aeration facilities in the 
original activated-sludge _ process. 
However, the paddles proved unsatis- 
factory and when they wore out dur- 
ing the war they were removed. This 


resulted.in a decreased efficiency of. 
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the plant as new compressed air 
equipment to step up aeration was not 
available at that time. 

It became necessary to enlarge the 
plant because of the growth of Phoe- 
nix during and since the war and be- 
cause the sewerage system was to be 
enlarged to serve some 200,000 peo- 
ple. Although capacity of the new 
plant at average flow is only 30 mgd., 
a peak flow of 48 mgd. can be reached 
before bypassing is necessary. 

The plant is located on the north 
bank of the Salt River and the efflu- 
ent is discharged into the river. As 
upstream irrigation dams hold most 
of the water that would normally flow 
down the river, the plant effluent is 
diverted by farmers below Phoenix 
for irrigation use. 


Spiral-flow aeration 


By use of spiral-flow aeration with 
a detention period of 4 hours during 
which time 1.0 cu. ft. of air per gal. 
of sewage is added, it was found that 
the aeration tanks built in 1932 were 
large enough for a 30 mgd. plant. 
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Diffuser tubes of the Chicago Pump 
Co. type were installed for this pur- 
pose along the 330 ft. length of the 
tanks. To aid spiralling of the flow, 
deflectors of quarter-circle galvanized 
iron were installed along the top of 
each side of each aerator. 

To further provide adequate plant 
capacity, provision is made for chem- 
ical coagulation when necessary. By 
mixing ferric sulphate with the raw 
sewage (up to one grain per gallon) 
in a coagulating basin just ahead of 
the primary clarifiers, much of the 
colloidal matter is removed. This 
makes a significant reduction of load 
on the aeration tanks. 

The larger volume of sewage to be 
handled and the introduction of chem- 
ical treatment required construction 
of coagulation basins and additional 
primary-sedimentation facilities. Two 
primary clarifiers were built to aug- 
ment the one existing basin. Each 
new clarifier was made equal in ca- 
pacity to the old one. Also installed 
were two new secondary clarifiers and 
additional weir capacity on the exist- 
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FIG. 2—THESE AERATION TANKS serve the new plant with little modification. 
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Bottom of the tanks were built in 


the shape of two half circles to accommodate aeration paddles now removed. Corrugated baffles help direct flow. 


ing secondary clarifier. Sludge thick- 
ening was employed originally and 
these facilities were doubled. 

The original sludge digesters had 
been troublesome primarily because 
of overload. This resulted in some 
damage to them. Accordingly two 
new digesters were built with capac- 
ity sufficient to handle the entire 
sludge load. It is planned to take the 
old digesters out of service and repair 


them, holding them for future sec- 
ondary digesters. 

Other facilities provided for the 
expanded plant include automatically 
cleaned bar screens and sewage grind- 
ers at the inlet, grit-removal cham- 
bers, and Bailey flow meters. A pro- 
portioning device was installed to in- 
sure equal flow going through each 
of the three plant segments. 

Ferric sulphate for precipitation 


and ferrous sulphate for odor control 
are manufactured at the plant by a 
relatively inexpensive process devel- 
oped at Phoenix. This process, known 
as the autoxidation process, requires 
only sulphur and scrap iron as raw 
materials. The scrap iron comes from 
the city dump. With an installation 
having a 3 to 5 tons per day capacity. 
chemicals can be produced at Phoenix 
for about half the normal cost. 


DESIGN AND ENGINEERING DATA FOR THE PHOENIX, ARIZ., TREATMENT PLANT 


Treatment: Coarse screening, grit col- 
lection, chemical manufacturing and pre- 
cipitation, coagulation, primary sedimen- 
tation, spiral-flow aeration, secondary 
sedimentation, post-chlorination, sludge 
thickening, two-stage sludge digestion, 
air drying of sludge, gas recovery for use 
in dual-fuel engines used for blower oper- 
ation, sludge heating. 


Capacity: 30 mgd. aver., 48 mgd. max., 
based on probable contributing popula- 
tion of 200,000 when planned extensions 
of sewer systems are made. Present con- 
nected population about 110,000. 


Sewage Characteristics: Domestic 
wastes and some industrial wastes pri- 
marily from fruit and vegetable packing. 
Suspended solids averages 200 ppm. and 
BOD. 160 ppm. 


Bar Screens: 34 in. openings, Link Belt 
mechanically cleaned bar screens, Jeffrey 
grinders, ground screenings returned to 
flow. 


Grit Removal: Two 60 x 10 ft. cham- 
bers with Link Belt continuous straight- 
line grit collection. 


Chemical Manufacturing: Ferric sul- 
phate for precipitation and ferrous ‘sul- 


phate for odor control made by autoxi- 
dation process. 


Coagulation: Three 63 x 45 ft. cham- 
bers with air agitation with max. air 
requirement 0.1 cu. ft. per gal. Time of 
retention 30 min. at 30 mgd. flow. 
Dosage of ferric sulphate varies from 
zero to one grain per gallon. 


Primary Sedimentation: One existing 
85 ft. Dorr Squarex clarifier and two new 
63 x 114% ft. clarifiers with continuous 
scraping. Overflow rate 1,400 gal. per 
sq. ft. per day. 


Aeration: Six existing tanks 14 x 2612 
x 330 ft. each. Tube diffusers with spiral- 
flow aeration. Quarter-circle deflectors 
at tank top helps spiral flow. Detention 
period 4 hr. for 30 mgd. flow. 1.0 cu. ft. 
per gal. of air provided. Return activated 
sludge varies from 10 to 20 percent. 


Secondary Sedimentation: One existing 
and two new 140 ft. sq. Dorr clarifiers. 
Overflow rate 500 gal. per sq. ft. per 
day. 


Chlorination: 2 chlorinators, each 1,400 
Ib. per 24 hr. capacity. Effluent channel 
100 ft. long by 88 sq. ft. cross section 
used for chlorine contact. 


October 14, 1948 e@ 


Odor Control: Ferrous sulphate used 
at plant when ferric sulphate not added 
for coagulation. Ferrous chloride used at 
several points on sewer system. 


Sludge Concentration: One existing 
and one new 35 ft. dia. Dorr thickener. 
Activated sludge thickened to 2'2 to 3 
percent. Effluent returned to primary 
sedimentation tanks. 


Sludge Digestion: Two existing 60 ft. 
dia., 23 ft. deep tanks. Two new 90 ft. 
dia., 30 ft. deep tanks with fixed dome 
on primary and floating gas collector 
on secondary. New units have capacity 
of 2 cu. ft. per capita for 200,000 design 
population with a digestion period of 30 
days at 85 dg. F. Heat from dual-fuel 
engine cooling. Old digesters will be used 
for future secondary digestion. 


Drying Beds: 10 acres with no under 
drains. Earth dike partitions. Annual 
average rainfall 7 in., evaporation 45 in. 


Dual-fuel Engines: Two 265 hp. 
Worthington dual-fuel (sludge gas and 
diesel oil) engines. Cost: $500,000 new 
in 1932. $1,000,000 for recent revisions 
and capacity increase. 
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FIG. 3—CHEMICALS ARE PRODUCED from scrap iron and sulphur. Open 


tanks indicate lack of obnoxious fumes. 


By using gas from the digesters to 
start crude sulphur burning, sulphur 
dioxide is produced under pressure, 
the pressure (6 psi.) coming from 
the plant blower system. The sulphur 
dioxide and finely divided air are sep- 
arately introduced with air into 
wooden vats containing ferrous-sul- 
phate solution. This produces ferric 
sulphate. Part of the oxidized ferric- 
sulphate solution is circulated 
through tanks containing scrap iron 


to form the ferrous-sulphate solution. 
This ferrous sulphate is diluted with 
make-up water to maintain constant 
iron strength. 

A similar but larger autoxidation 
plant is being constructed to produce 
ferric sulphate coagulate at the new 
Phoenix water-filtration plant. 

Use of ferric sulphate to dose the 
plant effluent to correct alkaline effects 
in desert soils has been tested at the 
Phoenix plant. Solutions from the 


autoxidation process acidify the efflu- 
ent and under test conditions have 
promoted better plant growth when 
used to irrigate alkaline soils. Fur- 
ther research and agricultural testing 
is underway in the Salt River Valley. 


Engine cooling water heats digester 


The primary digester is maintained 
at a temperature of about 85 deg. F 
by a system that uses the cooling 
water from the dual-fuel engines to 
provide heat. Cooling water from the 
engines is circulated through a piping 
system to the digestion control house 
some 350 ft. away. Here an American 
Heat Corp. spiral-type 
exchanger is used to heat the sludge 
which circulates through the ex- 
changer and then passes into the di- 


gester. 


Reclaiming 


If hot water produced by 
jacket cooling is insufficient, gas 
from the engine can be used. If more 
hot water is produced than needed 
to warm the digesters, the engines can 
be cooled by evaporative coolers. 
This work is under the direction of 
R. Gail Baker, city engineer, and 
Dario Travaini, plant superintendent. 
Design and supervision of construc- 
tion was done by Headman, Ferguson 
and Carollo, consulting engineers. 
Resident engineer on the construction 
work was H. N. Carey. The autoxi- 
dation process was developed by H. E. 
Keyes, chemical engineer of Phoenix. 


Zinc Anode Protects Steel Against Corrosion in Soil 


In a study of electrical protection 
against underground corrosion, steel 
specimens were found to be protected 
for three to six years by connecting 
zine cylinders to them. 

I. A. Denison and Melvin Romanoff 


report (Behavior of Experimental 
Zinc-Steel Couples Underground, 
Journal of Research, National Bureau 
of Standards 40, 301 RP (1948) 
1876), that the current required to 
prevent the corrosion of steel elec- 
trolytically was nearly equal to the 
current associated with normal corro- 
sion and hence could be taken as a 
measure of the corrosion rate in the 
soils studied. From this it would ap- 
pear that cathodic protection is—un- 
der ideal conditions—an efficient 
means of combating corrosion of 
steel, since all current is utilized in 
eliminating local corrosion circuits. 

Corrosion in soil is often caused 
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by differences in electric potential of 
local areas, which cause some areas 
to act as anodes (high potential) and 
some as cathodes (lower potential). 
The latter are not subject to corro- 
sion, as are the former, because cur- 
rent flows toward, rather than from. 
cathodic areas. If sufficient current 
is made to flow from an external 
source toward the corroding surface, 
the potential differences between the 
local anodic and cathodic areas are 
eliminated and with them the cause of 
corrosion. This principle, the basis 
of cathodic protection, has effectively 
protected underground pipes. 

If electricity is available, a cathodic 
unit can be economically installed. 
However, long pipelines often traverse 
corrosive soils so remote from power 
that cost of cathodic protection may 
be great. In such cases, energy can 
be provided by galvanic corrosion of 
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electronegative 
nesium, 


metals—zine, mag- 
or aluminum—attached to 
the pipeline at suitable intervals. 

To investigate behavior of zinc 
anodes for cathodic protection, the 
National Bureau of Standards in 194] 
ran field tests in cooperation with 
pipeline companies, in which zinc- 
steel couples were tested at eight test 
sites. 

In six tested soils it was found that 
protection was satisfactory. A zinc- 
steel area ratio of 1:20 was sufficient 
at three sites and a ratio of 1:10 at 
the other three. But at the two sites, 
high resistivity and alkalinity of the 
soil reduced current output of zinc 
anodes to such an extent that ca- 
thodic protection was not obtained. It 
is probable, that these conditions 
could be counteracted by surround- 
ing the zinc anodes with a salt such as 
calcium sulfate. 
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FIG. 1. BEHIND THE PLAIN BRICK EXTERIOR of the Detroit terminal are new ideas on equipment and layout, 


Super-Service Garage for Buses 


IN DESIGNING Detroit’s $2,500,000 
Samuel T. Gilbert Terminal, safe, 
speedy servicing of huge urban buses 
was the principal objective. Use was 
made of automatic equipment, radiant 
heating, and fluorescent lighting to 
make operations as efficient as eco- 
nomically feasible. 

For example: 

The garage contains an automatic 


a 


Clarence E. Day 


Senior Partner, 
Harley, Ellington & Day, Inc. 
Detroit, Mich. 


washer that can clean a bus in 2 min. 

In the gas house, a coach can be re- 
fueled in 6 min. with 125 gal. of 
gasoline. The drainage system there 
is unique in that spilled gasoline is 
prevented from entering the sewer and 
may be salvaged. Drainage is con- 
ducted to a collector tank, which in- 
corporates a float that sinks in 
gasoline. Thus, a change of fluids 
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FIG. 2. GILBERT TERMINAL was de- 
signed for one-way routing to permit 
refueling coaches on close schedule. 
Pavement is air-entrained concrete. 
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moves the float and operates valves 
to permit water, but not gasoline. to 
pass into the sewer. At intervals, 
gasoline must be pumped out of the 
collector tank. 

Water used to operate the gasoline 
storage tanks also is disposed of 
through this tank. There are three 
50,000-gal. underground _ storage 
tanks and a 20,000-gal. diesel oil tank 
outside the garage. 


Precautions 0 prevent explosives 


Electric wiring and lighting fix- 
tures in the gas house and the 23 re- 
pair pits of the service depot are 
explosion proof, as are the equipment 
motor starters and float switch on the 
sump pump. Fan wheels in the blow- 
ers are aluminum, or other non- 
ferrous material, to prevent sparking 
should a wheel come in contact with 
the fan housing. And iron is incorpo- 
rated in the concrete floor of the gas 
house to ground it. 

Pit lighting is synchronized with 
the ventilating system so that when 
lights are turned on in the pits, the 
ventilating fans start operating. This 
forces in fresh air, which exhausts the 
foul air from the sides of the pits and 
thus minimizes asphyxiation hazards. 
In addition, a tailpipe exhaust system 
is provided to discharge fumes di- 
rectly through the roof. 

The Samuel T. Gilbert Terminal is 
located almost in the geographical! 
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heart of the area served by the Detroit 
Department of Street Railways. It 
will serve as an operating base for 
several of the transportation system’s 
more heavily patronized coach lines. 
The 10-acre tract upon which the 
terminal was built is adjacent to the 
intersection of the Edsel B. Ford 
crosstown expressway and the John C. 
Lodge north-south expressway. both 
of which are under construction. 

Providing 247,500 sq. ft. of floor 
space, the terminal consists of service 
and repair depots, an office building, 
fare-box house, heating plant. elec- 
trical substation and a garage that 
can accommodate 286 coaches (Fig. 
2). 

One-way routing through the build- 
ing coordinates traffic so that oper- 
ating coaches can pass through for 
refueling on a close schedule. The 
fare-box house is set up so that a 
driver can deposit a full box at one 
end, collect a new one and install it 
without slowing down from _ the 
terminal speed limit. 


Structural features 


Buildings are of masonry wall- 
bearing and steel frame construction. 
They are one-story high, except the 
terminal office, which is two stories. 
All are equipped with automatic 
sprinkler systems. 

Exterior walls of the garage and 
terminal consist of cinder-block back- 
up with face brick exterior (Fig. 1). 
Roof slabs are 23-in. thick cast-in- 
place gypsum topped with 20-year 
built-up tar and gravel roofing. Over 
the garage, gas house and wash rack, 
the roof rests on open-web steel joists. 
Over the 138-ft. wide service garage, 
which has one row of columns down 
the center, the roof is supported on 
heavy steel trusses and purlins, from 
which a vermiculite-plaster ceiling is 
suspended 18 ft. above the floor level. 
(Fig. 4). 

Radiant heating is used in the ter- 
minal and garage. Hot water is passed 
through wrought iron pipes, laid on a 
bed of 8 in. of crushed stone and em- 
bedded in the sand fill under the 8- 
in. concrete floor slab (Fig. 3). The 
water is heated by steam, with tem- 
peratures controlled to keep the heat 
output at a minimum of 60 Btu. per 
sq. ft. For this purpose, the heating 
plant is equipped with two 200-hp. 
oil-burning boilers. 

Main doors to the garage are two- 
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FIG. 4. SPARK-PROOF CONCRETE FLOORS and a suspended vermiculite 


plaster ceiling are two special features. 


leaf, steel and glass overhead-opening 
type, electrically operated. They are 
13 ft. high and 12 or 22 ft. wide 


Details of terminal office 


The office building, which has facil- 
ities capable of accommodating 600 
drivers, has painted cinder-block 
walls, a concrete roof slab insulated 
with 4-in. rock-wall batts, aluminum 
and steel sash, aluminum exterior 
doors and trim, movable metal _par- 
titions, concrete floors with asphalt- 
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Lighting is flush-type fluorescent. 


tile finish, and acoustical suspended 
ceilings. Lighting is flush fluorescent 
in the 
recreation rooms. 

Gilbert terminal was constructed 
under the general 
Fred C. Taylor, chief engineer of De- 
troit’s Dept. of Street Railways, and 
L. H. Waldo, project administrator 
for the firm of Harley, Ellington & 
Day, Inc., architects and engineers. 
The contractor was O. W. Burke Co. 
of Detroit. 


second-floor assembly and 


supervision of 
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A Critical Appraisal of 


WipE—and sometimes wild—varia- 
tions in design methods for estimat- 
ing sanitary flow and determining 
sewer sizes are the rule in present- 
day practice. Published data are sel- 
dom in a form that permits the de- 
signer to appreciate the limitations 
of the few formulas available. 


In the past most sewers have been 
designed on a haphazard basis. The 
designer’s primary aim has been to 
size sewers large enough to preclude 
criticism resulting from operation dif- 
ficulty or surcharge. This procedure 
has, on the whole, produced too many 
uneconomical designs. 


Few design curves are available 


Technical literature contains very 
few design-curves for sewer-size de- 
termination. Design of Sewers | Amer- 
ican Sewerage Practice, vol. I, 1928, 
McGraw-Hill Book Co., New York, 
N. Y)—the outstanding text in use 
today—contains only one design 
curve (Fig. 1), and that was worked 
up exclusively for Louisville, Ky. No 
doubt the curve is perfect for Louis- 
ville but its indiscriminate application 
elsewhere is to be condemned. 


One reason for the scarcity of de- 
sign criteria is the difficulty of meas- 
uring sewage flow. If sewage-flow 
measurements for specific localities 
could be collected, studied in regard 
to individual differences, correlated 
and made available to sanitary engi- 
neers, a serious design-deficiency 
would be remedied. 


Statisticians serving particular 
fields attempt to predict future trends 
by carefully analyzing past and pres- 
ent occurrences. But engineers have 
made few attempts to gather operating 
data on sanitary-sewer systems. If 
they know little or nothing about per- 
formance of an existing system, then 
design of extensions or improvements 
will be largely “guessed out”, certain- 
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Sanitary-Sewer Design Formulas 


Richard Bennett 


Hydraulic Engineer, City Engineer's Office 
Phoenix, Ariz. 





ly not determined on the basis of 
scientific measurements. 


A recent manual on sanitary sewers 
(Clay Pipe Engineering Manual, Clay 
Products Association, 1946) states, 
“it is common practice to base de- 
signs upon 100 gallons per capita 
average daily flow. This estimate 
should be used when more accurate 
data are unavailable and then with 
full understanding of its limitations. 
The 100-gal. estimate is safe only 
when considering large population 
areas’. In the southwestern part of 
the United States, I have found few 
data to substantiate this statement. 


In an article on sewer design 
(ENR, Sept. 23, 1939, vol. p. 419) 
engineering data for Cranston, R. I. 
was given as follows: 


Average water consumption—95 gal. 
per capita per day. 

Maximum daily rate—175 percent of 
average. 

Maximum hourly rate—140 percent of 
maximum daily rate. 

Sewage flow—70 percent of water con- 
sumption rate. 

Maximum sewage rate—285 gal. per 
cap. per day for areas of 5 acres or 
less, and decreasing to 245 gal. per 
cap. per day for areas of 100 acres or 
more. 

Commercial sewage—25,000 gal. per 
acre per day, for sewers flowing full. 


In comparison sewer-design data 
for Phoenix, Ariz. is: 


Average water consumption—330 gal. 
per cap. per day. 

Maximum daily rate—121 percent of 
average flow. 

Maximum hourly rate—137 percent of 
maximum daily rate. 

Sewage flow—43 percent of water con- 
sumption rate. 

Average sewage flow—142 gal. per day 
per capita. 

Maximum sewage flow—168 gal. per 
day per capita. 

Maximum hourly sewage flow—182 
gal. per day per capita. 

Ratio of maximum hourly to average 
daily flow—1.28 percent. 
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The accompanying data is cited to 
illustrate how dangerous it is to de- 
sign sanitary sewers by a curve de- 
rived for another city. Basic data in 
these two cases bear little relationship 
to each other. 


Straight-line design formulas 


Many designers use straight-line 
design formulas of which the follow- 
ing are examples: 


(A) Maximum rate of flow for sewer 
flowing full—20,000 gal. per acre 
per day. Reserve capacity is in- 
cluded. 


(B) Maximum rate of flow (a) for 
sewers 24-in. or smaller flowing 
half full—200 gal. per capita; 
(b) for sewers larger than 24 in. 
—12 in. or more space between 
water surface and top of pipe. 
(Now recommended by a _na- 
tional organization). 


(C) With sewer (all sizes) flowing 
half full—135 gal. per capita de- 
livered to sewer in 1,000 min. for 
sewers flowing full—388.8 gal. 
per capita per day. This formula 
was advocated a few years ago 
by Clay Products Association, and 
apparently was derived from the 
older formula: Average flow— 
100 gal. per cap. per day; maxi- 
mum flow double the average 
with sewer flowing half full; to- 
tal flow, sewer flowing full— 
400 gal. per cap. per day. 


(D) The formula derived for use at 
Louisville, Ky. and based upon 
many tests for sewers flowing 
full, is: Up to 10 acres—21,900 
gal. per acre. From 10 to 1,000 
acres to decrease in a straight 
line on log-log chart from 21,900 
to 9,960 gal. per acre. For more 
than 1,000 acres—9,960 gal. per 


acre, 


(E) A municipal sewerage division in 
California uses this formula: 
For residential areas up to and 
including 15 in. pipe when flow- 
ing half full and three-quarters 
full for larger pipe—0.004 c.f.s. 


per acre. 


Another formula used by many en- 
gineers and designers in the past are: 
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FIG. 1. SANITARY-SEWAGE flows used for design purposes in Louisville, Ky., and Phoenix, Ariz. vary widely when 


compared on an area basis. 


(A) Determine average rate of flow 
from area. 

(B) Double (A) for maximum rate of 
flow. 

(C) Lateral sewers to flow one-half 
full at maximum rate of flow. 


(D) Main sewers to flow two-thirds 
full at maximum rate of flow. 


(E) Outfall sewers to flow 0.8 full at 

maximum rate of flow. 

This formula has some merit but 
determining item (A) for each area 
usually leaves the engineer dangling 
to such extent that his design is little 
better than a shrewd guess. If item 
(A) is properly determined, the result 
closely resembles the log-log type of 
curve, but designer must judge what 
is a lateral, a main and an outfall 
sewer. Who knows that answer for all 
sewerage systems? A derived formula 
as given for Louisville or Phoenix 
(Fig. 1) will obviate this trouble. 

Straight-line formulas usually se- 
lect sewers too small for small areas 
and too large for the outfall sewers 
serving large areas. 


Sewage flow measured in Phoenix 


A sanitary-sewerage survey was 
made for Phoenix, Ariz. Part of the 
work required a complete flow study 
of the entire system. The report in- 
cluded charts showing weekly flow at 
over forty points in the system. This 
study was essential as almost no data 
was available on which a design curve 
for sewer sizes could be derived. 

From the weekly flow charts, all 
maximum instant flows were compiled 
and extended to conform to the maxi- 
mum population density per acre 
predicted in the report. Maximum pre- 
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dicted instant flows for various sizes 
and types of districts were plotted on 


co-ordinate paper (Fig. 2) from 
which the maximum rate of flow 


(sewers flowing full) curve was de- 
rived. This curve (Fig. 1) was then 
plotted on log-log paper—a much bet- 
ter form for design purposes. 


To meet all instant flows, the Phoe- 
nix design curve is based on sewers 
flowing full and includes an ample 
safety factor. For all districts except 
high office buildings, large hotels, and 
industrial districts which require spe- 
cial attention design data is: 


Up tg 50 acres—12,000 gal per acre. 
From 50 to 1,500 acres to decrease in 
a straight line on log-log chart from 
12,000 to 4,000 gal. per acre. 

For more than 1,500 acres—4,000 gal. 
per acre. 


In using the Phoenix curve as well 
as studying the derivation, it is of in- 
terest to note that the curve deviates 
from practice advocated in most stan- 
dard texts on design of sanitary sew- 
ers. They generally advise the stu- 
dent to determine and analyze aver- 
age rate of flow for each sewer, mul- 
tiply average rate by two to obtain 
maximum rate of flow, and then pro- 
vide a factor of safety by multiplying 
the maximum flow again by two (full 
capacity of the sewer). 

For Phoenix such a design factor 
has little basis for adoption. It gives 
a factor far too low for small areas 
and much too large for trunk and 
outfall sewers. Using actual flow con- 
ditions, small and large sewers would 
have about 45 and 135 percent re- 
quired capacity, respectively. 
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For Phoenix as a whole the ratio of 


maximum to average flow is 1.28. 
For one small area—less than 45 


ratio of maximum to 
average flow is 2.74—a wide varia- 


acres in extent 


tion from a factor of two. 

The Phoenix report estimates that 
ultimate average population density 
will be 15 persons per acre. From the 
curve in Fig. 1, 


flows (pipe full) 


maximum 
of 800 gal. per 


sewage 


capita per day for areas of less than 
50 acres and 270 gal. per capita per 
day for areas greater than 1,500 acres 
are obtained. This rule gives sewer 
sizes quite different than would be 
found by use of straight-line formulas 
cited above. 
Another equally 
is that most texts 
sanitary sewers be 


important factor 
recommend that 
designed on the 
basis of population served. The study 
reveals the population-served factor 
has little or no significance in the de- 
sign of Phoenix sewers. Consider the 
two actual cases in Phoenix: 


District “A” 


Area 48.80 acres 
Population density—26.7 per acre 
Maximum flow—45 gal. per cap. per 
day 
Small amount 
trial sewage. 


District “B” 


commercial and indus- 


Area 20 acres 

Population—7.32 per acre 

Maximum flow—540 gal. per cap. per 
day 

Residential sewage only. 

(See points A, B, C in Fig. 2 cor- 
rected to population of 15 per acre). 


Wide variation of maximum flow 
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All over 


SEWERAGE POPULATION SERVED - 103,562 
Average yeorly flow - |42 gals. per day per capita 
Maximum daily flow - 168 gals. per day per capita 
Moximum hourly flow-i82gols. per day per capita 


Ratio -maximum hourly to average daily- 
L28 for total system 


SEWER FLOW DATA 


ker. | @ Moximum actual flow in one week (momentary rate) 





Areo contributing to flow test point (acres) 





© Flow corrected to population density of 15 per acre 
Number above sewer size shows ratio of maximum flow 
to average flow 
Sewer diameter marked near points (inches) 





| \ 7 Oerived curve for design 
pen gf of sanitary sewers 
a (sewers flowing full) 


5 


ro 
| FS ee 
Pore PTT 
\ 


Moximum flow, (O00 gallons per day per acre) 
FIG. 2. THE MAXIMUM RATE-OF-FLOW CURVE for design of sanitary 
sewers in Phoenix, Ariz. was derived from actual flow measurements taken at 
40 points in the sewerage system over a period of several months, 


from the two districts may be attri- 
buted to per capita wealth. District 
“A” is a low-income district; District 
“B” is one of the wealthiest districts 
in the city. Groundwater infiltration 
is absent in both cases. 

The Phoenix curve gives a ratio of 
3:1 between maximum and average 
flows for areas less than 50 acres. 
Data from the recent sewage-flow in- 
vestigation proves that this ratio is 
justified. 

The derived-curve formula _pro- 
vides for unusual development of 
small areas such as increased popula- 
tion density, limited commercial or 
industrial use — factors which 
straight-line formulas usually do not 
evaluate accurately. 

Sewerage designers often use em- 
pirical methods not derived from 
sound engineering data applicable to 
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local conditions. If the straight-line 
formula is correct for small areas, 
then large sewers are designed too 
big. If, on the other hand, the for- 
mula is accurate for large sewers, 
then small sewers will be greatly un- 
derdesigned. 

Most designers estimate average 
rates of sewage flow and multiply the 
average rate by arbitrary factors to 
determine maximum flow as well as 
excess capacity for a factor of safety. 
This method would, in general, prove 
satisfactory if based and derived en- 
tirely upon local conditions. Too often 
empirical curves used by one city are 
used by another municipality without 
regard to applicability, so that the 
sewers are either too large or too 
small. 

Where and when maximum sewage 
flows will occur cannot be predicted. 
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Investigations made by the Nationa! 
Bureau of Standards on water con 
sumption in large buildings show- 
that maximum flow will not occu: 
simultaneously in all laterals, a fa 
that has been verified by many meas 
urements in various localities. 

For Phoenix, maximum flows d 
crease to the point where 1,500 acre 
is served. At Louisville, allowance fo: 
rate of maximum flow decreases wit! 
increase in area up to 1,000 acres hx 
yond which a uniform rate of flow 
is used. 


Design formulas based on flow data 


To gather reliable flow data to de 
sign an accurate formula for local 
conditions requires a considerable 
number of sewer gagings. The num. 
ber of gagings must be sufficient to 
show flow conditions from the total 
sewered area and various 10-acre 
types with a complete intermediate 
range. From such data a curve may 
be derived to show required pipe sizes 
for various types of service—such as 
residential, commercial, industrial. 
hotels and schools. 

It is common practice to design 
sanitary sewers with considerable re- 
serve capacity. If reserve capacity is 
to be consistent in both small and 
large sewers, then a variable-flow for- 
mula must be utilized. 

Sewage flows from commercial 
areas may range from 4,000 to 40,000 
gal. per acre per day. Flow from in- 
dustrial areas may range from 1,000 
to as much as a half million gallons 
per acre per day. Only local gagings 
will determine the proper factor to 
use in computations. 

Design data for a federal-housing 
project is given as 600 gals. per day 
per dwelling—sewers flowing half full 
or 1,200 gals. per day per dwelling, 
sewers flowing full (ENR vol. p. 775, 
May 1942). Some federal-housing 
units in Phoenix have about 18 liv- 
ing units per acre which by this for- 
mula should produce a maximum flow 
of about 21,600 gal. per acre per day. 
Actual flows are about one-third of 
this amount. This formula would not 
fit many conditions. It does not pro- 
vide for differences in local condi- 
tions or variations in sewage flow ac- 
cording to project size. 

The Clay Pipe Engineering Manual 
also states, “Experience shows that 
the maximum flow rate is seldom 
more than double the average daily 
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flow rate.” It has been my good for- 
tune to check a number of sewer sys- 
tems but I have seen few data which 
would verify the foregoing statement. 
Usually the ratio of maximum to aver- 
age flow for an entire city is much 
less than the two to one. Flow in small 
areas usually results in a much 
greater proportion. 


Factors for sewer design 


In designing sewers, several factors 
must be evaluated: 


1. General economic nature of the area 
to be served. 

2. Number of people in the area or 
acreage density (a minor factor under 
Phoenix conditions). 

3. Ratio of maximum to average flows 
decrease with increase in size of con- 
tributing area. 

4. After a design curve has been de- 
rived to fit local residential conditions, 
special conditions of schools, commer- 
cial, industrial areas, and ground water 
infiltration must be 
extra flow. 


allowed for as 


5. There is some evidence that type of 
zoning regulations affects maximum 
sewage flows but the recent Phoenix 
study seemed to offer little confirmation 
in this respect. 


It has often been said, and is large- 
ly true, that sanitary-sewer designs 
cannot be made with extreme accur- 


acy due to many unknown variables, 
but the Phoenix study indicates there 
is room for much improvement in 
present-day practices. 

I do not contend that the straight- 
line sewage-flow formulas used today 
are wrong for cities where they origi- 
nate and for which they were intend- 
ed. But I believe that indiscriminate 
adoption and use of these formulas 
without checking applicability to local 
conditions, derivation or other spe- 
cial factors, is little short of ignorance 
of the first order. Yet I have seen that 
very thing done repeatedly. 

We should eliminate the ‘factor of 
ignorance’ which so many today use 
to the extent of 100 percent and re- 
duce the factor of safety to a reason- 
able margin dictated by sound engi- 
neering practice. We should not use 
‘fear’ ratios for what might occur. 

My experience has been that in 
sanitary-sewer practice the 
straight-line per capita design for- 
mula has little merit to recommend 
its further use. Perhaps this type of 
formula satisfies flow conditions per- 
fectly for some cities, but | have yet 
to see a complete set of flow measure- 
ments for a complete sewerage sys- 
tem whose analysis would yield such 
a derivation 


design 


——@——— 


Notes on Legal Decisions 


Summaries of decisions relating to construction prepared by 
I. Vernon Werbin, counselor at law and engineer, New York 


Determination of Disputes 
by the Engineer 


Most construction contracts state 
that disputes arising out of the work 
will be referred to the architect or 
engineer and that his determinations 
will be binding and conclusive on 
parties te the contract. Under such 
a provision the general rule is that 
the determination of the architect or 
engineer is conclusive and binding 
on the parties unless it can be im- 
peached for fraud, bad faith or pal- 
pable mistake appearing upon the 
face of the certificate’. 

The determination is not binding 
when it is based upon an erroneous 
interpretation of the contract. Where 
there is no basis for the determi- 
nation or where it is evidently er- 
roneous, it is the equivalent to a find- 


ing of bad faith on the part of the 
engineer. 


A determination made under such 


_circumstances is not binding on the 


contractor’. | 

The very extent of the power and 
conclusiveness of the engineer’s or 
architect’s determination raises a cor- 
responding duty that his judgment 
should not be exercised capriciously 
or fraudulently, but reasonably, with 
due regard to the rights of all con- 
tracting parties*. 

The mere fact that an engineer is 
in the employ of one of the parties 
and acts for him will not nullify his 
work as an umpire, if his final con- 
clusions appear to be the result of 
the exercise of honest judgment. But 
where a person acting in that capacity 
deliberately and arbitrarily rules in 
favor of the company that employs 
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him and against the contractor, it 
cannot be said that he acted honestly 
and in good faith. 
made 


A determination 
such circumstances is 
not binding on the parties. It is not 


under 


necessary to show personal animosity 
or calculated bias, prejudice or actual 
dishonesty. Good faith and im- 
partiality, or gross error and implied 
bad faith, are all to be considered by 
the court in a legal sense. A decision 
or finding may be held to be arbi- 
trary when important facts, condi- 
tions and express contract provisions 
should 


have been 


sidered but were not ®. 


obv iously con- 


(1) Daniels Co. v. City 
App.Div. 856 

(2) Smith Contracting Co. v 
York, 240 N.Y. 491 

(3) Phoenix Bridge Co. v United 
85 Ct.Cls. 603, 629; Ripley v United States, 
223 U.S. 695, 701 

(4) Southern New England R. Corporation 
v. Marsch, 45 F.(2d) 766 

(5) Needles, ete. v. United States, 
Cls. 535 


of New York, 196 
City of 


New 


States 


191 Ct. 


Varying The Amount of Work 


Construction contracts usually pro- 
vide that the estimated quantities of 
work are approximate only. In the 
of fraud. bad faith. 
scious misrepresentation, or 
the the amount 
from an honest error or 


absence con- 
where 
variance in results 
miscalcula- 
tion, there is no liability for damages 
from a difference between the esti- 
mated and actual quantities of work 
done’. 

Contract provisions usually give a 
party the right to make additions to, 
or deductions from the amount of 
work to be done. This does not give 
the right. under the guise of necessity, 
to alter or destroy the essential iden- 
tity of the thing contracted for’. The 
change or alteration in the work may 
be so substantial as to constitute a 
breach of the contract *. 

A provision “to omit any portion 
of the work without constituting 
grounds for any claim by the con- 
tractor for payment or allowance for 
damages or extra service other than 
is provided for under the classified 
Items of the Schedule of Unit Prices”, 
was held “in the clearest language” 
to give the power to omit work with- 
out incurring liability‘. 


(1) Manstin Engineering Corp. v. State of 
New York, 288 N.Y. 657, 42 N.E. (2d) 747 

(2) Dum>bar & Sullivan Dredging Co. v. 
State, 20 N.Y.S. (2d) 127, 259 App.Div. 440 

(3) McMaster v. State of New York, 108 
N.Y. 542. 

(4) Del Balso Const. Corp. v. ¢ 


“ity of New 
York. 278 N.Y. 154, 15 N.E. (2d) 559. 


105 





HUNTING LOST CONNECTIONS by excavating was slow and costly, so an engineer invented this .. . 


Device to Speed Sewer Surveys 


UNCHARTERED OPENINGS in sewers 
can be quickly located with an instru- 
ment devised by Alex W. Ely, Madi- 
son, Wis. engineering consultant. 
Pulled from manhole to manhole 
through the pipes, the device which 
indicates the position of all wyes, 
crosses and tees, has chartered open- 
ings at the rate of 10 ft. per min. It 
can be used to check sewers varying 
from 6 to 21 inches in diameter. 
Named the “Wyeget”, the instru- 


Seat 


ment has three adjustable spring- 
loaded feelers that make contact with 
the sides and top of the pipe. When a 
feeler encounters an opening as the 
device is pulled upstream along the 
pipe bottom, it swings into the gap. 
The swinging motion turns a cam 
which makes electrical contact to send 
a signal through a taut trailing cable 
to an indicator box mounted over the 
rear manhole. 

In the indicator one of three audi- 


DISTANCE BETWEEN SEWER OPENINGS and manhole is measured by a 


counter as signal cable is paid out over a roller. 
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ble signals tells the position of the 
opening in the pipe. A counter, which 
reads to one-tenth foot, measures the 
distance from opening to manhole by 
indicating the length of signal cable 
paid out. 

The three feelers and associated 
springs, cams and_ switches are 
mounted on a plate that stays hori- 
zontal in the pipe. The plate is ad- 
justable for 6, 8 or 10-in. sewers, and 
a dual set of plates gives the instru- 
ment a range up to 21 inches. Dif- 
ferent length legs for the feeler assem- 
blies put them at the correct height to 
chart openings in the various size 
pipes. 


Powered by batteries 


Signaling current is supplied by 
two series-connected 6-volt A_ bat- 
teries whose low voltage permits the 
Wyeget to operate even in a sewer 
flowing full. The signal cable passes 
over a friction roller connected to a 
counter, which it turns in unreeling to 
indicate distance to the opening. A 
lightweight jack in the manhole below 
the recorder controls cable travel. 

The Wyeget is pulled through the 
pipe by any available equipment such 
as sewer rods, flexible cable or 14 x 4- 
in. elm strips, although a light tape 
is preferred. The operation goes 
quickly. In a recent study at Milwau- 
kee, Wis. 300 ft. of pipe was surveyed 


in only 30 minutes. 
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How Underground Factories Performed 


PRESENT INDICATIONS are that plans 
for placing industries in the United 
States underground are being aban- 
doned as not economically feasible. 
Before this decision was reached, 
however, many studies were made of 
subterranean plants both at home and 
abroad. 

Fear that a surprise bomb attack by 
an enemy air force might destroy 
essential industries had prompted the 
Army to consider putting certain of 
these facilities underground (ENR 
Feb. 27, 1947, vol. p. 347 and May 
29, 1947, vol. p. 863). Precedent for 
such a step is found in Germany, 
Japan, Italy, Czechoslavakia and 
Sweden. 

Since the experience of these coun- 
tries may be helpful in planning simi- 
lar subterranean structures, a group 
of McGraw-Hill editors compiled a 
summary of available information, 
and the portion pertaining to design 
and construction is presented here. 


Sources were the official reports of 
the Strategic Bombing Survey, Under- 


ground and Dispersal Plants in 
Greater Germany (Oil division) and 
Underground Production of Japanese 
Aircraft (Aircraft division), as well 
as original reports from correspond- 
ents abroad. 


Rushed contruction proves bad 


With few exceptions, subterranean 
plants in Germany, Japan and Italy 
were not planned beforehand. In most 
cases the factories were hurriedly lo- 
cated in existing caves, mines, quar- 
ries or tunnels, these being enlarged 
or altered as necessary to fit them for 
this new service. Construction was 
hampered by shortages of manpower, 
materials and equipment, so that some 
desirable features, such as air condi- 
tioning, often had to be omitted. 

Many German and Japanese plants 
were subject to excessive dampness, 
which caused rapid corrosion and de- 
terioration of equipment, as well as 
discomfort and illness. Japanese un- 
derground plants in particular were 
notoriously lacking in features that 
promote worker efficiency, comfort 
and health. 


In general, the most desirable sites 
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were found to be in the sides of a hill 
or mountain. Such locations were 
drier and less likely to give trouble 
from ground water. Side-hill loca- 
tions also made installation of sewer 
systems easier, afforded more ade- 
quate ventilation and usually pro- 
vided better entrances and exits. In 
contrast, underground plants located 
in the foothills or valleys usually were 
wet. The Germans—and presumably 
the Japanese—experienced other diffi- 
culties, such as the need for gas-proof- 
ing, dust control and noise absorp- 
tion. Thus, the desirability of plan- 
ning and building underground plants 
before the onset of an emergency is 
obvious. 


Destruction of supply lines fatal 


The Germans did not have an op- 
portunity to place the full range of 
supporting activities underground, 
such as power plants and transporta- 
tion systems. Electric power usually 
was furnished by existing local facili- 
ties and transformed to the desired 
voltage by subterranean transformer 
stations. Three underground generat- 
ing stations were said to have been a 
part of the grid near Clausthal which 
supplied power to mines and towns in 
the area, but this was the exception. 

Evidence of the paralyzing effects 
of bombing power installations rather 
than the production area itself was 
demonstrated in the attacks on a 
Krupp plant. Bombing the target it- 
self succeeded in curtailing produc- 
tion only 30 percent. However. de- 
struction of power-generating and 
distributing facilities resulted in vir- 
tually complete shutdown of plant 
operations. On the basis of German 
experience, it can be concluded that 
if surface transportation is blocked, 
delivery of raw materials prevented or 
electric power supply disrupted, pro- 
duction facilities become inoperative. 

The desirability of putting trans- 
formers underground was shown by 
German surveys of bomb damage to 
electrical power-grids. Whereas trais- 
mission lines usually could be te- 
stored to service within a short time, 
transformers were quite vulnerable to 
the blasts and shocks of near misses 


October 14, 1948 


as well as direct hits, and repairs were 
not easily or quickly made. 

German experience also shows the 
need for ample storage space in un- 
derground plants for raw materials 
and products. It is recommended that 
such storage facilities should be sufh- 
cient to enable a plant to operate for 
at least two weeks without delivery or 
removal of materials. This would pro- 
vide some degree of insurance against 
production delays due to the interrup- 
tion of surface transportation. 

Subterranean factory construction 
in Germany was initiated on a large 
scale in 1944. In the last months of 
that year, this work alone accounted 
for about 17 percent of total construc- 
tion and 40 percent of industrial con- 
struction. By November, about 16,- 
000,000 sq.ft. of underground floor 
area was in use or awaiting installa- 
tion of machinery for armament and 
component industries; an additional 
small amount of completed space had 
been abandoned before the advancing 
Allied forces. Other principal occu- 
pants of underground space were the 
synthetic oil, airframe, motor, ma- 
chinery, and electrical equipment in- 
dustries. 


German practice cited 


A plan of one large German sub- 
terranean factory, which was exca- 
vated entirely for the purpose, is 
shown in Fig. 2. It was a Junkers 
plant, cut into a hill with an average 
ridge height about 1,000 ft. above sea 
level. The shape of the hill was such 
that three sides were accessible for 
mine entrances at the hase of the sur- 
rounding valley. These entrances were 
located about 15 to 25 ft. above the 
original ground level of the valley to 
utilize excavated material for fill in 
swamps. 

Mining operations commenced si- 
multaneously on the northern, eastern 
and southern slopes. On the north. 
six mine entrances were first opened 
(A, B, C, D, E and F in Fig. 2). and 
later four more were added. Tunnels 
A and B were about 6,000 ft. long, 
and several other main tunnels aver- 
aged 3,000 ft. in length. The width 
was adequate for double-track rail- 
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way lines and runways for five-ton 
cranes. Cross-tunnels, which were 
used for production, were spaced 
horizontally 66 ft. apart in one di- 
rection and at least 190 ft. in the 
other. 

Since geological tests had indicated 
that the tunnels need not be lined, 
consideration was given to selection 
of a shape to provide safety against 
collapse. Experience apparently indi- 
cating that arched roofs are far from 
ideal, the main tunnels were made 
rectangular, 41 ft. wide by 23 ft. high, 
with tops almost flat. The cross-tun- 
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Signal Corps—U. S. Army photo 
FIG 1. IN THE SWEDISH ENGINE FACTORY (top) at Eskilstuna, working 
conditions are reported to be excellent, whereas in the Japanese plant (bottom) 
near Osaka, dampness caused trouble. 


nels, which also were 41 ft. wide, were 
vaulted, however, with a height of 23 
ft. at the crown, and gave trouble on 
several occasions when large sections 
of stone gave way. 

Some idea of the amount of exca- 
vation involved in this project may be 
obtained from the fact that about 
6,500,000 cu.yd. of rock were handled 
at the northern entrances alone. With 
respect to ventilation, it might be 
noted that in case of attack, the tun- 
nels could be made air-tight, necessi- 
tating use of a forced-draft system 
capable of supplying fresh air for 
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10,000 people. Long hours of work 
this plant proved tiresome, and a 
justment of the moisture content . 
the air was necessary to preve 
throat and head ailments. 


Sweden furnishes good example 


In contrast to the experience 
Germany and Japan, those of Swed: 
have been satisfactory (ENR Dec. 
1946, vol. p. 754). Although Swede. 
was not in World War II as a belligx 
ent, it was geographically in a dange 
ous position and prudence dictate 
that certain defense measures}: 
taken. One of these involved the de- 
cision to undertake airplane-engine 
production below ground. 

A suitable hillock of solid rock was 
discovered in an alluvial plain within 
two miles of an existing surface plant. 
Transportation facilities, except those 
for workers, were of comparatively 
little importance in selecting the site, 
since airplane engines and the raw 
materials are easily carried by truck, 
and highways could readily be built. 
Railroad lines run in all directions in 
the neighborhood also, and in the un- 
likely event of all these being put out 
of action, water transport close by 
could be used. 

The factory was cut out of the rock. 
with the general floor level about that 
of the surrounding country. It con- 
sists mainly of parallel bays, 50 ft. 
wide by about 400 ft. long, connected 
by transverse passageways. No roof 
or wall shoring is required. 

The amount of rock cover consid- 
ered necessary was a depth overhead 
equal to the width of the tunnel. How- 
ever, development of larger bombs 
might necessitate revising the safety 
margin. 


Swedish plant is air conditioned 


There was no need to waterproof 
these rock tunnels, and any moisture 
that seeps through is carried off by 
conditioned air, which is kept slightly 
drier than normal. The main shops 
are inclosed in beaver board, which 
reportedly dampens noise effectively. 
The space between the beaver board 
and the rock is used as the return 
passage for exhaust air. 

Cooling, rather than heating, is 
necessary most of the year. In depart- 
ments where there is exceptional heat, 
such as the hardening room, air is 
cooled by a local system. Special 
arrangements likewise are made for 
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FIG. 2. PLAN of underground German factory. Entrances are on the north, 
east and south, at the base of a 250-ft. high hill. 


confining dust to the place of origin. 
A particularly important advantage 
of the closed air-conditioning system 
is that humidity can be kept so low 
that nothing rusts. 

Power is obtained from the national 
utility network. A_ reserve battery 
lighting system provides illumination 
in the event of power failure. 

The plant has several emergency 
exits, including the natural exits pro- 
vided by the engine-testing shafts. 
Doors are gas-tight and double, with 
an air lock between. Special power- 
driven air-conditioning apparatus can 
take care of poison gas, and hand- 
driven pumps are available in the 
event of a power breakdown. Lead 
baffles in the shafts and entrances 
would provide protection against 
radio-active particles. 

Lockers and washing facilities are 
provided in a building at the entrance 
to the plant. The only sanitary 
arrangements underground are toilets. 
Since the floors are at ground level, 
the slight fall obtainable allows for 
natural disposal of sewage, which is 
not treated in any way. (At another 
plant, situated below ground level, 
sewage is simp'y pumped out.) Water 
is taken from both the water supply of 
a nearby city and a deep well. 

Workers say they like the clean, 
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warm atmosphere of the plant, par- 
ticularly during the long, dark winter. 
No special measures have been neces- 
sary for keeping up morale. Such 
aids as sun-lamp treatments or special 
rest periods have not been found 
necessary. Productivity is at least as 
high as, if not higher than, that at the 
company’s surface plant. Employee 
turnover has been no greater than in 
ordinary factories, with less than one 
percent leaving because the shop is 
underground. 

Metalworking industries of the 
lighter, cleaner type obviously are 
particularly suited to underground 
operation. No Swedish industrialist 
has shown any sign, however, of be- 
ing ready to go underground in 
peacetime. Those who were forced to 
do so during the war were simply 
pleasantly surprised to find out how 
painless it was, both to the budget and 
to their workers. 


Problems stiil to be solved 


Despite this background of experi- 
ence with subterranean factories 
abroad, many questions still remain 
unanswered. For example, what spe- 
cific industries can be adapted to 
underground operations and how can 
their owners be induced to go below 
in peacetime? How should workers 
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How much cover is 
needed for protection against bombs? 
The staggering cost of burying ex- 
tensive production facilities evidently 
indicates that other defense methods 
may be more economical. It might be 
cheaper, for instance, to maintain an 
air force capable of intercepting and 
defeating attackers before they reach 
the American continent. 
Recently, Gen. Jacob L. 
commander of the 


be housed? 


Devers. 
Army Ground 
Forces, disclosed that dispersion of 
factories and industrial stockpiles ap- 
pears to be a more favorable solution. 
Subassembly plants may be scattered 
so that if one unit is bombed the en- 
tire plant need not be rebuilt to re- 
sume production. It is believed that 
use of atomic bombs against small 
plants would be too costly. However. 
it still may be feasible to put the most 
essential factories below ground. 
Also, there may be merit in a plan 
to utilize subterranean sites for more 
than one use. For example, tunnels 
could be built through hills or moun- 
tains for peacetime highway shortcuts 
and for wartime use as factories. 
Such use was, in fact, made of high- 
way tunnels in both Italy and France. 


Two-stage Treatment 
For Spent Pickle Liquor 


The Sharon Steel Corporation at 
its Sharon, Pa. works is operating 
acid-neutralizing facilities for treat- 
ment of spent pickle liquor—the used 
acid resulting from cleaning of steel 
during manufacture. This treatment 
is being carried on to reduce stream 
pollution from wastes in furtherance 
of the Clean Streams drive of Penn- 
sylvania’s Sanitary Water Board. 

The company is operating two- 
stage treatment—a new development 
for neutralizing spent acid wastes 
developed at the Mellon Institute by 
the American Iron & Steel Institute 
Fellowship. The first step in treat- 
ing waste waters is effected by mix- 
ing finely pulverized limestone with 
spent pickle liquors in a mechanically 
operated mixing chamber. This is 
followed by further treatment of the 
partially neutralized wastes with 
high-grade quick lime. After treat- 
ment is completed, the slurry is 
drawn off to drainage pits from 
which it is removed in railroad cars 
to dumping grounds. 
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On San 


AN ENTIRELY SUCCESSFUL changeover 
from railroad gondola cars to dump 
trucks has been made in deliveries 
to the sanitary fill where San Fran- 
cisco’s 800 tons per day of refuse 
(mixed garbage and rubbish) is 
dumped and covered. 

After 10 months of experience with 
the motor trucks it can be said that 
delivery by this method, though in- 
volving increased length of truck 
haul, has numerous advantages on 
the fill over use of the railroad cars. 
Experience in organizing the new 
plan of operation, together with latest 
observations on this fill project as a 
whole were developed in an interview 
with L. P. Brassy, the contracting 
engineer who has had charge of this 
fill for more than 15 years, and his 
assistant Douglas D. Trewhitt, fill 
supervisor. (Of several previous re- 
ports on operation of this fill pub- 
lished in Engineering News-Record, 
the latest appeared in the issue of 
Jan. 8, 1948 P. 40.) 


Chief reason for the change 


Primary reason *for the change 
from gondolas was refusal of the 
railroad company to continue this 
service. Maintenance and repair of 
steel cars subject to daily unloading 
by the heavy grab buckets became 
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Motor Trucks Replace Gondolas 
Francisco's Sanitary Fill 


a determining factor as labor and 
material costs increased from year 
to year. Also San Francisco property 
owners near the loading ramp in San 
Francisco where the collectors’ motor 
trucks delivered to gondolas, com- 
plained that despite greatest care this 
ramp was a nuisance by reason of 
spillage and the light waste, such as 
newspapers, etc., that winds inevit- 
ably blew into adjoining areas. 
Papers and light materials also lit- 
tered the right-of-way along the tracks 
near the fill. 

In addition to relief on these 
counts, the change has eliminated 
the 1l-man ramp crew, and _ has 
brought other advantages, particu- 
larly in operation of the fill itself. 
It has greatly improved the effective- 
ness with which placement of the 
refuse can be controlled and _ the 
program as a whole is now in such 
a satisfactory state that it is planned 
to extend the operations. The pres- 
ent 100 acres of filled land, repre- 
senting the product of a 15-year 
disposal operation, can be extended 
along the shore to the north, using 
fill from adjoining property pur- 
chased for this purpose by the Sani- 
tary Fill Company. The amount of 
this cover material and the extent 
of nearby tidal lands are sufficient 
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to permit of continuing the present 
general program of disposal for an- 
other 40 to 50 years. 

During all the time that refuse was 
delivered to the fill in gondola cars. 
it was impracticable to extend the 
face of the fill more than 400 ft. 
away from the unloading track. 
This was about as far as it was pos- 
sible to bulldoze the material. Now. 
with motor truck delivery, there is 
greatly increased flexibility. Trucks 
go directly to any desired dumping 
point and only a minimum bulldozing 
distance is involved. In any emer- 
gency the trucks can be rerouted. 
temporarily or for as long as may be 
desired, to a new delivery point. 

The operation as a whole is simpli- 
fied by elimination of the unloading 
cranes on the fill. 


Gas fires reduced 


One of the greatest advantages of 
motor truck delivery is the improve- 
ment in the gas fire situation. Since 
trucks have been in use the number 
of fires has decreased 50 percent and 
the difficulty of controlling them has 
dropped to 25 percent under what it 
was under the old program. Because 
of the flexibility with motor truck 
delivery the outer face of the fill can 
now be kept at the desired depth: 
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with the gondola delivery it was a 
practical necessity to work the outer 
face of the fill at a height of 20 to 25 
ft., and this has now been cut in half 
to a usual depth of 12 to 15 ft. 

With this lesser depth of the work- 
ing face there is less sloughing and 
hence less exposure of heated ma- 
terials within the fill that tend toward 
spontaneous combustion of the gases 
when air (oxygen) gets to them. 
Fires still do break out on the pres- 
ent fill but they are relatively small 
and are always easily controlled by 
one of the bulldozers or by the fire 
truck. The latter consists of a 1,300- 
gal. tank on a motor truck with a 
5-hp gasoline engine driving a pump 
delivering through a 1}-in. hose. 


More uniform settlement 


Unlike the sloughing on the steep 
face of the old fill as placed when 
delivered in gondola cars, the outer 
slope of the fill now settles to a fairly 
uniform grade that averages about 4 
percent. The rate of compaction in 
the fill remains much as it was be- 
fore. A layer initially about 12 ft. 
thick will compact within a few days 
to about 8 ft. and within 2 or 3 years 
to 4 ft. 

Ordinarily this is near the ultimate 
compaction. Settlement does go on 
through the years but it amounts to 
relatively little. Bench marks placed 
for the purpose and checked by the 
city’s survey crews from time to time 
have shown the settlement to be 
rather erratic, varying on different 
parts of the fill for deposits of the 
same age. 

Now that the maximum flexibility 
of operation has been attained and 
fire control has been brought to a 
minimum of cost and attention re- 
quired, it has been possible to concen- 
trate on efficiency in actual placement 
and cover of the refuse. When the 
most advantageous location and 
depth of fill have been decided upon, 
the next objective in efficient control 
is to keep to a minimum the area of 
fill that requires cover. This makes 
for uniformity of successive layers 
and economy in use of cover ma- 
terial. 

The procedure now is to have the 
trucks dump their loads along an 
imaginary line marking the inner 
edge of the advancing fill. A length 
of about 150 ft. would be the usual 
allotment for one day. As each truck 
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moves away from the dumped load, 
which is a pile amounting to some 
18 to 25 cu. yd., a bulldozer moves 
in and shoves the refuse out to the 
face of the fill, usually 50 ft. away 
from the starting line at the end of a 
day’s work. 

In this travel to and from the face 
of the fill the bulldozer moves over 
and greatly aids in compacting the 
material below. In travel over fresh- 
ly-placed refuse the bulldozer will 
sink the material a foot or more 
below average level of the adjoining 
surface. 

Thus a normal day’s work repre- 
sents a fill roughly 50 x 150 ft. in area 
and ranging in depth from 0 to about 
12 ft. at the outer edge. Usually, 
500 to 700 cu. yd. of earth are used 
to cover this 7,500 sq. ft. area 12 to 
24 in. deep. However, “earth” is a 
misnomer, since rooters and blasting 
are necessary to obtain cover material 
in the borrow areas. The cover 
material for a long time has included 
more rock than earth. The heavy 
rock is usually rolled to the outer 
edge of the fill where it is of some 
benefit as cover and affords protec- 
tion against wave action at high 
tide. 

As the day’s filling operation ad- 
vances it is carried out the full 50 
ft. distance near the starting end of 
the 150 ft. dumping line and this 
narrow tongue is widened as the work 
continues. The dump trucks bringing 
cover material follow this same trans- 
verse direction of progress and build 
successive 50-ft. windrows of cover 
material to be spread later. 


Spreading the cover material 


Spreading the cover material fol- 
lows the placement of refuse within 
an hour or two, or whenever the bull- 


dozers have free time. By the time 
the last trucks dump for the day 
usually only about a half hour of 
work remains for one of the bull- 
dozers to completely cover the day’s 
deposit of refuse. Only one bull- 
dozer works later than 2 p. m. after 
which time very few trucks dump. 
The bulldozers are standard D-8 
tractors equipped with special blades, 
14 ft. 8 in. long ranging to a maxi- 
mum height of 50 in. in the central 
section. These blades were 16 ft. 
long during all the period of gondola 
delivery. As their function was then 
always straight-line movement of 
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piles of refuse, the 16 ft. blade was 
always satisfactory. Under the new 
regime, final placement of the refuse 
often makes it desirable to bulldoze 
a pile of material along a curved 
instead of a straight line. When bull- 
dozer operators found the 16 ft. blade 
difficult to guide on curves, lengths 
of the blades were reduced to 15 ft. 
This has afforded notable improve- 
ment in control. 

The rated capacities of the dump 
trucks used in gathering refuse is 16 
to 22 cu. yd. However, it is usual 
for the trucks to bring in a tonnage 
25 to 30 percent more than full loads 
made by haphazard dumping of indi- 
vidual garbage cans into the trucks. 
This effective loading is accomplished 
by a two-man crew that carefully 
sorts and places the contents of each 
can as it is loaded. Salvegable ma- 
terials are set aside in suitable con- 
tainers, heavy garbage is kept to the 
bottom and lighter refuse is “worked” 
up to build out the load toward the 
top. The crew men alternate in the 
work of (a) bringing the cans to the 
truck and (b) sorting and piling the 
load as it accumulates. 

Salvageable materials, in cartons 
or burlap bundles, are quickly passed 
to a salvage floor at truck-top level 
in the salvage and sorting warehouse 
located on the approach road to the 
sanitary fill, and before passing over 
the scales that determine the Sanitary 
Fill Company’s charge for dumping. 
When each truckload is dumped at 
the spreading point, the resultant pile 
is large enough to make an eco- 
nomical load for the spreading bull- 
dozer. 

Even during the period of railroad 
delivery, good roadways with the 
main routes paved always have been 
maintained on this fill, because it 
was considered desirable expenditure 
in view of the continual movement 
of trucks delivering cover material. 
Trucks carrying refuse to the fill now 
have the benefit of a paved road on 
a well-compacted rock foundation. 
Anticipating the changeover from 
gondolas to motor trucks, this haul 
road was last year paved with a 4-in. 
asphaltic road-mix. The 20 to 25-ft. 
width of surfaced roadway permits 
higher truck speeds and hence less 
time spent on the fill. It has also de- 
creased wear and tear on equipment 
and makes for lower engine mainte- 
nance costs. 
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FIG. 1 MOORING SPACE for the fishing fleet is provided by ingenious use of Navy surplus pontoons at Eureka, 
Calif. No mooring lines needed; the piles on center lines hold floating structures in place. 


Surplus Pontoons Make Boat Harbor 


Moorinc space for a large fleet of 
fishing boats has been provided by 
the city of Eureka, Calif., through in- 
genious use of the 5x7x5-ft. Navy 
pontoon units that became so popular 
in the recent war. The city bought 
774 of the surplus steel cells and at an 
overall cost of some $200,000, pro- 
vided urgently needed mooring facil- 
ities for small craft. 

The site available for the improve- 
ment was a triangular area with a 
1200-ft. frontage on Humboldt Bay. 
Within this area, in which a relatively 
small amount of dredging was re- 
quired, it was found possible to place 
two floating platforms, each with a 
series of wings as shown in the ac- 
companying picture, that provide 
adequate mooring space for the small 
craft used in the fishing industry. 
Before this project was carried out 
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not only was mooring space for the 
200 fishing boats grossly inadequate, 
but they lost time in getting under- 
way and damage was often sustained 
because of the necessity for mooring 
them three or four deep. 


Boats unload at city wharves 


The new mooring floats are in no- 
wise loading wharves. The boats pick 
up their supplies and deliver their 
catch at the city’s wharves, such as 
those in the background of the pic- 
ture; the new facilities merely provide 
space for boats that are not in service. 
Shore access for personnel is main- 
tained by ramps with sliding joints 
that automatically adjust to tide levels 
that range from —2 to +9. No 
anchor cables or tie lines of any sort 
are used; the pontoons are -held in 
place by anchor piles spaced exactly 
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O13 ft. apart along the center line of 
the platforms. 

These anchor piles were driven 
with the aid of jets as the first step in 
the construction program. After each 
pile had been cut off at the prescribed 
height, assemblies, or “floats,” each 
consisting of seven pairs of pontoons. 
were floated into place and fastened 
by bolting on the steel angle brackets 
that enclose anchor piles at each end 
of the float. 

The reasons for selecting the 51}- 
ft. spacing were chiefly (1) the need 
to provide for sufficient impact from 
wave action, considering size and 
weight of the floating structure and 
(2) an economical design for connec- 
tions between pontoons. Piles driven 
on this spacing leave just enough 
clear space for seven pairs of the cells 
and their connections. Calculations 
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hased on approximations of the sev- 
eral forces involved indicated a 50-ft. 
spacing as about right. 

The bottom into which the piles 
had to be driven consists of sand over- 
laid with a stratum of mud. Mud 
thickness varies from two to six feet 
and since this was not considered as 
having any supporting value, the sand 
penetration requirement was for one- 
third the total pile length. In no case 
was the penetration to be less than 12 
feet. Prior to driving piles the basin 
was dredged to minus nine feet which 
at extreme low tide of minus two feet 
left a seven foot available depth. 
This was adequate for boats expected 
to moor in the basin. 

As to maximum movement of the 
floating structure, extreme high tide 
which some times reaches plus nine 
feet gives a total tidal range of 11 
feet. Over this range the anchor piles 
were protected by four eight-foot 
strips of $x2-in. steel from abrasion 
by the encircling steel collars. The 
collars welded to end cells of a pon- 
toon assembly exert side pressure 
against these steel strips with which 
the piles are armoured. Pile tops were 
cut off 10 ft. above high water level. 

Maximum tidal range governed 
design of the access ramp or walk- 
way at the shore end of each floating 
structure. These ramps are provided 
on either side with steel plates in 
which slots 30 in. long provide for 
variation in length by sliding along 
over-lapped portions. The slots. 24 
in. wide, permit a free movement of 
the axle on either end of which 4-in. 
steel rollers move in a track formed 
by angles bolted to the plates above 
and below the slots. 


Rigid connections between pontoons 


The rigid connections between the 
two ‘pontoons that made up a pair 
were made on shore so that each pair 
as a unit could be floated into the 
assembly or removed therefrom, in 
the simplest possible manner. Thus 
in case of damage at any point it will 
be possible to make immediate re- 
placement of any pair of units from 
the spares kept for this purpose. 

The construction program was to 
assemble in the water near shore 
seven pairs of the rigidly connected 
cells. This assembly or “float” was 
towed out into positie:., as a unit, in 
the original construction of the float- 
ing structure. 
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FIG. 2 CONNECTIONS between adjacent pontoons are made with steel plates, 
or brackets and angles or both. Removing six bolts frees each joint. Original 


assembly was made with “floats” 


All pontoons and steel connecting 
plates are interchangeable except that 


cells adjacent to the piling, those 
where the portions of the structure 
intersect at right angles and, finally, 
the pontoons connecting with the 
ramps, have special attachments. 
Thus it is necessary to hold in reserve 
only four spare sets of two pontoons 
each to be able to replace any two-cell 
unit in the entire floating system. To 
make such a replacement it is only 
necessary to remove bolts in (1) top 
plates, (2) rail brackets and (3) side 
correcting angles at the bottom of 
the pontoons. This totals six bolts per 
joint; twelve bolts to free any pair of 
pontoons. All these bolts are readily 
accessible above water line. 
Standard fittings used by the Navy 
in connecting the pontoon cells were 
not available. 
However, it was a simple matter to 
adapt standard structural shapes, 
with welded or bolted joints, to make 
the desired connections without 
“jewelry,” the common war-time term 
for the Navy’s standard brass fittings 
for connecting the cells. A major 
consideration in designing these con- 
nections was to locate above water 
level the bolts for disconnecting pairs 
of cells. This simplifies inspection 
and maintenance as well as facilitat- 
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each consisting of seven pairs of pontoons, 


ing removal and exchange. From all 
indications thus far the connections 
are adequate and satisfactory. 

The floating structure has shelter 
from all sides except from northwest 
winds. In that direction there is a 
clear expanse of open water for some 
4,500 ft. Thus far the maximum 
height of waves from this direction 
has been about 3 ft., resulting in a 
vertical lift in the outer line of floats 
of about | ft. This is no more than 
the wave action created by passing 
craft moving at high speed and has 
not disturbed the floats to any great 
extent. Probably because of the 
weight of the steel cells, waves of this 
height affect only the outer line of 
pontoons. 

According to George S. Winzler, 
Eureka city engineer, who designed 
the floating structure and from whom 
the foregoing data were obtained, it 
is significant that a community whose 
industrial interest primarily is in 
lumbering. should have approved the 
bond issue for the boat mooring proj- 
ect by a vote of 86 percent. This con- 
fidence is confirmed by a recent report 
of the U. S. Bureau of Marine Fish- 
eries that indicates the fish “harvest” 
at Eureka has increased from some 
5,000,000 ib. in 1943 to something 
over 20,000,000 Ib. in 1947. 
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READER COMMENT 


Railroad Engineering 


Sir: In the editorial “A Half Cen- 
tury of Service” in the Aug. 5, issue 
of the Engineering News Record, 
you recognized the 50th anniversary 
of the American Railway Engineer- 
ing Association and commented on 
its objectives and accomplishments. 
As president of the association, | 
express appreciation for the recogni- 
tion given. While most of your 
comments in regard to the AREA 
are complimentary, some of those 
relating to the railroads and railroad 
engineering have serious implica- 
tions. 

If either the railroads or the AREA 
have been “ultra-conservative” it has 
not been to a detrimental degree. 
They have been constructively con- 
servative not only through choice but 
through necessity. Operating with- 
out subsidy and under strict govern- 
ment regulations, the railroads have 
had to ‘&dopt and follow safe and 
sane policies. The recommended 
practices of the AREA have involved, 
to a great extent, the safety of life 
and property and it has shown pru- 
dence in recommending a safe and 
conservative yet progressive course. 
We do not contend that the AREA 
is a perfect organization but it has 
accomplished much and has abund- 
antly justified its existence. Its 50th 
anniversary slogan “A _ past of 
achievement—A future of oppor- 
tunity” fittingly expresses our evalua- 
tion of the past and our hopes for the 
future. We are willing to let the 
record of the AREA speak for itself. 

I also wish to challenge the state- 
ment: “Along with the railroad com- 
panies the AREA has suffered as a 
result of the ending of the expansion 
of railways that began about the turn 
of the century * * * * and. more 
recently, from truck competition.” 
The railroads have not constructed 
new lines in recent years to the same 
extent as they did in the last two 
decades of the past century, but they 
have not suffered, nor remained 
static on that account. Where a need 
developed. existing lines have been 
extended and new lines have been 
built, if financially justified. Our 
country is more adequately served 
with rail transportation than any 
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other and our superb transportation 
system was one of the major factors 
contributing to our military might 
in the last war, and is one of the 
outstanding reasons why our coun- 
try today is great. The railroads 
have worthy competitors in the trans- 
portation field and, in some situa- 
tions, other forms of transportation 
have the advantage, but no fully in- 
formed individual will contend that 
within the foreseeable future the 
railroads will not continue to be the 
major mass-transportation agency. 
The activities and accomplishments 
of the AREA show no evidence of 
decline. It is stronger today in 
every way, more active, more influ- 
ential and held in higher esteem 
than ever before in its history. 
C. H. Mortier 
President, American Railway 
Engineering Association 
Mr. Mottier’s letter also raised ques- 
tion as to our statement concerning 
opportunities for young engineers in 
railroad engineering, which was the 
subject of letters from J. L. Gressitt 
and E. M. Hastings published in 
ENR, Sept. 2, p. 94. With his per- 
mission we have omitted that part of 
his letter.—EbiTors. 


Paragraph Bungled 


Sir: We have had called to our at- 
tention in your issue of Sept. 9, 1948 
under the heading “Foreign Develop- 
ments”, a picture and outline of the 
New Tripler General Hospital in 
Honolulu, T. H. Your last paragraph, 
which states “the hospital was started 
by York and Sawyer, New York City 
architects, but was later turned over 
to Morrison-Knudsen Co., Inc. of 
New York, and Peter Kiewit Sons, 
Inc., for completion under Army di- 
rection .. .” does us an injustice and 
should be corrected. 

The New Tripler General Hospital 
in Honolulu, T. H., was contracted 
for between the U. S. Corps of Engi- 
neers and the U. S. Army Surgeon- 
General's office in February of 1944, 
by means of a prime contract with the 
office of York and Sawyer. This con- 
tract was an architect-engineer man- 
agement contract and called for both 
the architectural and engineering 
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design for the various structures. 
well as the management of all of | 
purchasing and construction of 
job. For reasons of their own at t 
time, the U. S. Army did not wish 
involve a general contractor in | 
work, 

York and Sawyer, from their m.: 
office in New York and from a bra 
office in Honolulu, completed all 
the architect-engineers work for | « 
project, and were in complete cha: 
of all of the contract work, subc: 
tractors and the field organizati 
until July 1, 1946, which was sore 
time after the completion of the w: 
At this time, also for reasons of thei: 
own, the U. S. Army decided that 
there was no longer a reason for ex- 
cluding a general contractor froin 
work that rightfully belonged in that 
field. At that time. therefore. our con- 
tract was amended to give us what the 
Government calls, Title II]. which in 
this case involved complete super- 
vision and inspection of the work. 
covering a payroll in Honolulu of 
about 35 men. 

In settling the terms of this change 
in our contract the government 
granted that we had completed ove: 
ninety percent of the actual subcon- 
tract purchasing for the entire oper- 
ation, and that the construction of the 
structures was over fifty percent com- 
plete. This was entirely under the 
direction of York and Sawyer. 

Aaron N. Kiri 


York and Sawyer 


New York, N. Y. 


Jet Fuel Damage Localized 


Sir: It seemed to me your article 
relating to jet engine fuel damage to 
airport pavements EVR Aug 26, p. 3 
was a fair statement of what takes 
place, but tended to be unduly alarm- 
ing by its failure to show the extent 
of area affected. Had this been done. 
I feel the article would have been 
more useful and more comprehensive. 

W.R. Macatet 


Manager, Airport Division 
American Road Builders Association 
Washington 


EpiTor’s NoTE—Mr. Macatee is right. 
The damage is confined to the aprons. 
whose area is small compared to the 
total of airport pavement. It results 
from fuel spillage and, as the article 
stated, can be avoided by relatively 
simple measures. 
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BOOK REVIEWS 





Boston Civil Engineers 


CENTENNIAL ANNIVERSARY: 1848-1948 
Journal of the Boston Society of Civil 
Engineers, 715 Tremont Temple, Boston, 
Mass. §$1. 

Few people outside of New England 
realize that the oldest engineering 
society in America is the Boston So- 
ciety of Civil Engineers. which was 
formally organized on July 3, 1848. 
four years before the organization of 
the American Society of Civil Engi- 
neers and only 20 years after the 
chartering of the Institution of Civil 
Engineers, the first of all engineering 
organizations. 

The history of that society is re- 
counted in a special supplement to the 
society's Journal. It is a record re- 
plete with the names of men who rose 
to national and international fame 
Clemens Herschel, John R. Freeman, 
James Laurie, Allen Hazen, George F. 
Swain, Harrison P. Eddy—to name a 
few. 

Like the American Society of Civil 
Engineers, the Boston society became 
inactive during the Civil War years 
and was not reconstituted until 1874. 
Since then it has taken an active part 
in stimulating the interchange of in- 
formation among civil engineers in 
New England and in recording their 
accomplishments. 





Revised Traffic Manual 


ManuaL on Unirorm Trarric ContROL 
Devices FOR STREET AND HicHway TRAF- 
ric—Prepared by a joint committee of the 
American Association of State Highway 
Officials, Institute of Traffic Engineers and 
the National Conference on Street and 
Highway Traffic and published by the 
Public Roads Administration. 223 pp. 
Obtainable from the Superintendent of 
Documents, Washington 25, D. C. Price 


50c. (Discount of 25 percent on orders 
over 100). 


This new manual supersedes the 
1935 and 1942 manuals and contains 
many noteworthy improvements over 
the latter manual in the way of pres- 
entation of the standards. Color has 
been used in diagrams showing the 
recommended methods of lane mark- 
ing, and the diagrams indicating the 
correct positions for traffic signs are 
evreatly improved. 

The manual has been characterized 
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by Commissioner Thomas H. Mac- 
Donald of the Public Roads Admin- 
istration as implementing Section 12 
of the Federal-Aid Highway Act of 
1944, which grants broad powers to 
the PRA over the marking and sign- 
ing of highways built with federal aid. 
This indicates that the PRA will use 
its influence to bring about adoption 
of these standards by states, counties 
and cities that have not yet adopted 
them. 


Zoning Complications 


Zoning 1N New YorK—By Latham C. 
Squire 95 pp. Home Title Guaranty Co., 
New York. $4. 

The New York City zoning resolu- 
tion was the first comprehensive zon- 
ing ordinance adopted in the United 
States. It was originally complicated. 
but has become much more involved 
by the many amendments since its 
adoption in 1916. Mr. Squire’s book 
should prove a valuable aid to all 
those architects, engineers, and many 
others who must conform to its pro- 
visions in the structures which they 
design and build. 

The volume gives detailed com- 
ments on the meaning and application 
of each section and paragraph of the 
resolution, supplemented by diagrams 
and by tables summarizing the height 
and area provisions. 

The design of multi-family build- 
ings in New York City is complicated 
by the fact that the zoning regula- 
tions are supplemented by those of the 
Multiple Dwelling Law and _ super- 
seded by the latter where it is more 
restrictive. The provisions of this 
law are also given and their applica- 
tion fully explained and illustrated. 

The work is authoritative as the 
result of Mr. Squire’s long experience 
in this field and the cooperation he re- 
ceived from those city agencies which 
are responsible for the administration 
of zoning and building regulations. 
A foreword by Harris H. Murdock, 
chairman of the Board of Standards 
and Appeals, points out the need of 
such a volume to bring up to date a 
somewhat similar work prepared by 
the late George B. Ford in 1929. Mr. 
Murdock states that a good zoning 
ordinance should be “clear and con- 
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cise” and not complicated by “too 
many types of districts’. These are 
handicaps of the present ordinance 
which the city is now in process of 
revising. 

A brief statement is included on 
“Zoning in Nassau County”. sum- 
marizing the provisions of the state 
enabling acts (applicable to all munic- 
ipalities in New York State) and giv- 
ing the special zoning provisions in 
the Nassau County Charter.—Re- 
viewed by Harotp M. Lewis, Con- 
sulting Engineer, New York. 


More on Soil Mechanics 


Som Mecuanics: Its PRIncipLeES AND 
StrucTuRAL ApPLICATION—By Dimitri P. 
Krynine, Second Edition. 511 pp. Me- 
Graw-Hill Book Co... New York 18. and 
London. $5.50. 


FUNDAMENTALS OF Som MecHanics—By 
Donald W. Taylor 700 pp. John Wiley & 
Sons, New York; Chapman & Hall, 
London. $6. 

Three new books on soil mechanics 
have appeared during the past year. 
thus helping to supply the lack of up- 
to-date texts on a subject that is in- 
terest to a wide variety of engineers. 
The first was a new edition of Prof. 
Krynine’s text book, which was pub- 
lished originally in 1941. Although 
considerably thinner than the first 
edition, the second edition has more 
pages, due to the use of thinner paper. 
and covers a wider field. New chap- 
ters on “Pressure on Tunnels and 
Conduits” and “Highway and Run- 
way Subgrades” have been added. 
and some rearrangement of the other 
parts has been made to improve the 
usefulness of the book either as a text 
for students or by practicing engi- 
neers. 

The second book was “Soil Me- 
chanics in Engineering Practice” by 
Karl Terzaghi and Ralph B. Peck 
(ENR June 10, 1948, vol. p. 974). 
the long-awaited compliment to Dr. 
Terzaghi’s “Theoretical Soil Me- 
chanics”, which was published in 
1943. As the title of the new Ter- 
zaghi book indicates, it is directed 
toward aiding in the practical appli- 
cation of the principles set forth in his 
earlier text. 

Prof. Taylor’s “Fundamentals of 
Soil Mechanics” is directed to a new 
and growing group of engineers and 
physicists, the graduate students who 
seek to gain a more complete under- 
standing of the fundamentals of soil 
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mechanics than can be obtained in 
undergraduate courses. Due to the 
fact that the author has tied theory 
closely to practical application 
throughout the text, the book also 
should be useful to practicing engi- 
neers as well as to students doing post- 
graduate work. 


Fire Protection Manual 


NEPA Hanpsook or Fire Protection— 
Tenth Edition, by NFPA staff and con- 
sultants, Robert S. Moulton, Editor. 
1,544 pp. 1,359 illustrations. National 
Fire Protection Association, 60 Battery- 
march St., Boston, Mass. $9.50 (mem- 
bers $7). 


The best current thoughts of fire- 
protection experts have been incorpo- 
rated in this handbook, which has 
been completely rewritten. New sub- 
jects include chapters on chemistry 
and physics of fire, water spray (fog) 
protection, causes of fires, and build- 
ing construction. Much of the new 
material on buildings is devoted to 
interior finishes, insulation, flame- 
proofing treatments and fires resist- 
ance ratings of structural components. 
There is also information on the 
properties, hazards, proper storage 
practices and best extinguishing 
methods for many chemicals. 


Malaria Control 


Maaria ContRoL oN ImpounpDED WATER 
—United States Public Health Service 
and Health and Safety Dept., Tennessee 
Valley Authority. 422 p. Superintendent 
of Documents, Washington 25, D.C. $2.00. 
Prepared cooperatively by the 

scientists and engineers of the U. S. 

Public Health Service and the Tennes- 

see Valley Authority, this text is a re- 

port on the comprehensive experience 
of these agencies in the design and op- 
eration of malaria-control programs 
on artificial reservoirs. Its purpose 
“to present the basic principles and 
the modern practices of malaria con- 
trol on impounded water”—is effec- 
tively accomplished by emphasizing 
the practical application of engineer- 
ing, epidemiological and _ biological 
aspects to the problem as a whole. 
Some of the more important chap- 
ters of this tightly written. manual 

are: Malaria and Its Relation to Im- 

pounded Water; Planning Malaria 

Control; Reservoir Preparation; Per- 

manent Marginal Measures; Water 

Level Management; Shore-Line Man- 
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agement and Facilities and Operation 
Procedures. Other sections discuss 
larviciding, mosquito-proofing and 
house spraying. 

The final chapter describes applica- 
tion of control measures to small 
reservoirs where problems and pre- 
ventive procedures differ considerably 
from those employed on large bodies 
of water. Black-and-white as well as 
colored photographs are profusely 
scattered throughout the text to illus- 
trate the points made. Tabulations of 
engineering and _ cost _ statistics, 
graphs, detail drawings, maps and 
sketches provide valuable reference 
material. 

This volume should be on the book 
shelf of every engineer, medical 
officer, malariologist and govern- 
mental executive engaged in the con- 
trol and prevention of malaria. 





Miscellaneous Notes 
on Booklets and Reprints 





RECOMMENDED PRACTICE FOR WINTER 
CONCRETING METHODS, a report by 
Committee 604 of the American Con- 
crete Institute, is published in the 
September, 1948 Journal of the insti- 
tute. Copies of this issue can be ob- 
tained from the institute office, New 
Center Building, Detroit 2, Mich., for 
$1.25. Related information is found 
in REPORT OF THE COMMITTEE ON 
TREATMENT OF Icy PAVEMENTS AND 
Snow RemovaL, which is published 
as Technical Bulletin No. 145, Ameri- 
can Road Builders Association, Inter- 
national Building, Washington 4, 
tins 


FRENCH Roaps are described in a 
dozen authoritative articles on road 
construction in France which appear 
in the 1948 edition of Route, pub- 
lished annually since 1926 as a sup- 
plement to the magazine Travaux. 
Containing 135 pages, this pamphlet 
is available from P. Le Prince, Direc- 
tor, 6 Avenue Pierre-1*-de-Serbie, 
Paris. Price 375 francs. 

IRRIGATION CHANNEL SEEPAGE 
Loss, studies covering a quarter cen- 
tury, are detailed in a 100-page Colo- 
rado Agricultural Experiment Station 
bulletin by Carl Rohwer and Oscar 
Van Pelt Stout. The importance of the 
problem is emphasized by findings 
that with 4 percent of all ditches and 
laterals artificially lined, 38 percent 
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of all water diverted was lost be! 
it reached the farm. In some sa; 
soils, deposition of fines greatly | 
ered the permeability, and so» 
heavier soils had unexpectedly h. 
permeability. Because canal co: 
tions could alter the permeability 
surrounding soils, full-scale measu 
ments of loss from dammed-up ca: | 
sections were deemed the best {vst 
method. Most of the studies were oc... 
ducted in California. Technical }))|- 
letin No. 38 is available at 50 cents 
from the Office of Information, Colo- 
rado A. & M. College, Fort Collins, 


Colo. 


New Engineering Books 





Tue Quest For Pure Water: The History 
of Water Purification from the Earlies' 
Records to the Twentieth Century—By 
M. N. Baker. 527 pp. American Water 
Works Association, 500 Fifth Ave., New 
York. $5. 


ENGINEERING CONTRACTS AND SPECIFICA- 
TIONS—Second Edition—By Robert W. 
Abbett. 327 pp. John Wiley & Sons, New 
York 16. Chapman & Hall, London. 
$3.75. 


1947 Proceepincs Twenty-SEVENTH An- 
NUAL Meeting HicHway  Researcu 
Boarp—Vol. 27—By Division of Engi- 
neering and Industrial Research, Nation- 
al Research Council, Washington, D. C. 
523 pp. $7.50. 


MeEcHANICs OF MaTertaLts— By Glenn Mur- 
phy. 310 pp. Irwin-Farnham Publishing 
Co., Chicago, Ill $4.50. 


Concrete MATERIALS AND Practice—By 
L. J. Murdock. 328 pp. Edward Arnold 
& Co., London, Longmans Green & Co., 


New York. $5.25. 


Pustic HEALTH ENGINEERING—Vol. I—By 
Earle B. Phelps. 655 pp. John Wiley & 
Sons, New York 16. Chapman & Hall, 
London. $7.50. 


Estructuras bE Epiricios—By Carlos Fer- 
nandez Casado. 347 pp. Editorial Dossat, 
S. A., Plaza de Santa Ana 9, Madrid, 
Spain. 200 pesetas (Approx. $17.83). 


Manuac or Report Preparation—Corre- 
spondence and Technical Writing—By 
Frank Kerekes and Robley Winfrey. 397 
pp. Wm. C. Brown Co., Dubuque, Iowa. 


THe Metric System oF WEIGHTS AND 
Measures—By Committee on the Metri: 
System, The National Council of Teach- 
ers of Mathematics, Columbia University. 
303 pp. Bureau of Publications, Teachers 
College, Columbia University, New York. 


$3. 
(Continued on p. 138) 
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There is no substitute for experi- 
ence. For over 64 years water meter 
users have experienced complete 
measurement satisfaction from the 
Empire design. Precision and dur- 
ability are the p/us values that meter 
buyers have learned to expect. And 
remember, today’s Empire meters 
are even better constructed than 
those made in the past. Investigate 
metering the Empire way. You'll get 
lasting accuracy for the longest life at 
the Jowest cost. Write for bulletins, 


PITTSBURGH EQUITABLE METER DIVISION 


ROCKWELL MANUFACTURING COMPANY 
Pittsburgh 8, Pa. 


Atianta Boston Chicago Houston Kansas City Los Angeles 
New York Pittsburgh San Francisco Seattle Tulsa 
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CASH DISCOUNTS CEM 


k Tax included. JNot used. 
drums. o Price at plant, in 
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Charge for bags not included. 





g Per ton. h Per galion. iF 





AGGREGATE, 


CEMENT*—— ——SAND AND GRAVEL—— CRUSHED STONE CRUSHED SLAG 








MATERIALS AND LABOR PRICES 


Market quotations on construction materials and wage rates reported monthly by ENR correspondents 
November Materials and Labor Prices will appear in the November 11, 1948 issue 


READY-MIXED CONCRETE —F. 0. 8. ciTY 














Cincinnati. .. 4.00 23 2.94 1.85tpp 1.85fpp 1.75tpp 2.95%bb 2 95tbb 2.30 2.30 19 
Cleveland... .: 3.87 3.10 2.77 1.90llig 1.65lig 1.551 3.55th 3.55 th 2.00 2.00 éeee 
Dallas......... 3.57 2.80 2.52 2.00 2.15 1.75 2.10 2.15 wee — .O775p 
SN i500 oars elk ues 3.59 3.29 1.85 2.00 1.15 sda ey idiots seas .20 
Detroit... .. 3.93 3.15 2.87 3.253 3.253 3.00% 3.00t 3.00% 3.00% 3.003 oly 
Kansas City... “ee . ‘ 2.05 2.05 1.50/1 .80t 1.45¢ 1.45¢ ine cece .17wvf 
Los Angeles... . Saini 3 .72b 3 .34b 1.92 2.02 1.72tnn 1.92 1.92% oa.we woe . 08500 
Minneapolis... . 4.05dd 3.30dd 3 00dd 2.30hti 2.30AR 1.35A%j 2.50h%j 2.50htj sees save 2leco 
Montreal. . sett 2.39req 2.24rqq is 1. 95bbs R5ce8 1. 10ca saeates nue .1779rr 
New Orleans. . ee 2.88 2.60 2.32 2.32 1.82 Sey iene -90 1.15 .23 
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New York..... 4.20% wes 2.00de 2.00de 1. 45de 2.00ds 2.00ds cote . 188 1Bweeii 10 30k 
Philadelphia... 4.15% 3.38% 3.10% 2.30% 2.40% 2.05% 1.90% 1.95% 1.50 1. 50 -18/.22 .18/.22w 9 85 
Pittsburgh... 3.79 3.02 2.74 2.05% 2.05% 2.35% 2.50% 2.50% 2.05 2.05 22s 222 11 o 
St. Louis 3.800 3.030 2.750 2.40/2.60toh 2.40 toh 2.00/2.40f$oh 1. 50c 1. 50¢ 1.10 1.15 .215 23yo 8:10. 4H 
. San Francisco . scese 3.38 2.98 1.84 1.84 1.94 1.94 cece sees a oes . 25y 10. 75u 
: PG wisws le ..wemhn 3.45mm 2. 95mm 2.75%tod 2.75tod 2.75tod 3.50 tod 3.50 tod atee a96% - 220 9.75 
t Delivered. a F.o.b. truck at plant. 6 10c. per bbl. off for payment by 10th price for CL and does not include dealer's commission. e¢ 20¢ refund for e 
, of following month. ¢ F.o.b. quarry. d Percu. yd. ¢ Barge lots alongside docks, returnable bar. Jf LCL. go 10¢. refund for each returnable bag bh 
i Man. /F.o.b. truck on job. g Pea gravel. h Truck Lots. i} in. 7 5% dis- loads up to 500 c.y. Over 500 c.y. lots, 50¢ less per yd. v Yard pr 
count for cash. k 5 cu. yds. or over, del. Man. 12000 Ib. concrete. m 50c. off kk 2500 Ib. compression strength. 3) 80¢ refund for each returnable bq 
| for cash. n25 ¢.y. or more. o 2% off for cash. p5ji x 8x 12 in. q F.o.b. Ul Price at plant, called for. mm 10¢ per bbl. off cash 10 days nn Concre 
truck at plant. r 10¢ per bbl. off cash 20 days. « Sales tax included. ¢ Truck sand. 00 4x 8x 12 std. wat. pp 5 tons or more. q@ Dealer's commis 
’ delivery. ul0 to 100 ¢.y. brackets. 2» F.o.b. scow, Hudson River, N. Y. not included. rr F.o.b. * Prices include dealer's commission excey! wheq 
: w Cinder. z Waylite. y Havdite. zCelocrete. aa Aver. haul, 7-9 mi. zone. indicated to the contrary. § Maximum prices. Sales at lower leve 
; bb Under 5 tons. cc8x 8x 18 in., also. dd Dealers sel] only in LCL. This is +t Sept. price of $10.60 was for smaller quantities. 


ENT to Contractors: truck delivery, 2% for cash on 10th of month; on carload deliveries, no trucking, same as dealer oash discoud 


100. per bbl. for payment within 15 days of date of invoice. Subject discount 100. per bbl. 20 days in Montreal. 


CURRENT MAXIMUM PRICES AT CEMENT MILLS 
; 25¢ refund allowed for each returnable bag; for paper bags add 28¢ per bbl., 





t Delivered. a F.o.b. Baton nadie. b F.o.b. refinery. ¢ 2} 
d 2-in. interior block, 6-Ib. treatment. ¢34 x 4x 8). f40-80 


For cloth bags, add $1.05 per bbl. 





not refundable 





Bulk Bulk Bulk Bulk B 
Richard City, Tenn.... $2.25 Independence, Kan... + 30 Duluth, Minn... ..$2.30/2.40 Harrys, Tex. .. $2.15 Wyandotte, Mich . $24 
Clinchfield, Ga........ 2.25 Hannibal, Mo....... 2.20 Hudson, N. Y. .2.25/2.30 Manchester Switch, Tex. 2.25 Buffalo, N. Y.... oe 
Kingsport, Tenn : 2.25 Northampton, Pa 2.30 North Birmingham, Ala. 2.10 South Norfolk, Va. - 2.45 Oswego, N. Y... 2 
West Bes’ aon, Iowa 2.30 Universal, Pa 2.20 eS Sr 2.20 Alpena, Mich......... 2.25 Cleveland, O 2 
Nazareth, Pa.......2.25/2.30 Waco, Tex 4+ 9¢tax)-. 2.20 Limedale, Ind........ 2.20 Detroit, Mich......... 2.40 ‘Toledo, O ae 
Bath, Pa ; 2.30 Steelton, Minn cso ee Bonner Springs, Kan. 2.30 Muskegon, Mich...... 2.40 Milwaukee, Wis 2 
Buffington, Ind....... 2.20 eS Serre 2.10 New Orleams, La..... 2.35 Saginaw, Mich........ 2.35 Ironton, O. uke 2 
Montreal City (Discount 10¢ per bbl. 20 days), ‘$2. 08. 
PAVING BRICK, BLOCK, ASPHALT, ROAD OILS —F. O. B. CITY 
PAVING BRICK AND BLOCK PAVING ASPHALT ASPHALT BINDERS— CUTBACK ROAD ASPHALT 
FLUXES ASPHALT OIL EMULSION 
Granite Brick Wood Per ton, less than 80 Per gal., 80-300 pene- (Quick-breaking) 
per M lote per M per eq. yd. penetration tration Per ton Per gal. 

of 50,000 3x48} in. 34 in. a tO SOP rr gal. 

4x48 in. carload lote 16-Ib. treat Tank oar Drums Tank car Drums Tank car Drums Tank car Tank car Drums 
Atlanta........ $73.00 $35.00 Te .. vesscw weve  . eens alee wa 0 oer Es) helen oe aes whi i ; 
Baltimore...... 150.003 ae: wees ee: sera $.095 $0.15 $.095h $.17h 3.0959 $.095 80.115 
Birmingham... ...... Pee! -wébeh )\  lotesse. oy eeken,. "nile itis + datums) “A tinge. ‘whew "3 eepiee pata 
ee ae 23.000 $34 .000 .09360 . 1750 .095he . 185ho .0950 . 1030 . 1950 
Chicago. ...... 150.00ty 85. 00/ 88. 00et 3. 10/4. 154t 22.506 32.006 21.50b9 31.00bg9 .097/.10bh ......... .082/.08455 0925/. 10255 .14/.16 
PMc.ccs- seen ' Gaede” ' bpenke jecee  eecas ~~ ]' 2 eghee.)  oc-beeeelinn, Sébastien t.' btete eo eae’ ewess 
Cleveland...... 190.00 49. 00¢ 3.87u 30.00 40 .00 29.509 39.509 .135h .22h 14 -20 27 
Dallas..... ses i 40.00 i 23.38 42.17 - 0987 1837 26.15 46.65 0962 . 1037 ‘ 
Denver...... an esee 41.00 bon,  -pehes...  Sanen) 0 bene  } aes Sasa). SibbeoD e> eee eee so vane 
Detroit...... es ec0e oa oseen 27.00 26.00 18.409 24.409 O811h -128h 075 . 1085 . 1523 
Kansas City... sanee 40.009 ceeee a. “‘Sstente) |. weeen hades er “\aaens Eg rere 
Los Angeles.... i ocees i 17. 50mf 32.00mfw 17.509m 32.00mw 18.50m 25.50mw 17.00gm 07 5ce . 145ee 
Minneapolis.... ..... ovece 2.79d 28.00 37.00 23 . 00g 34.009 27.00 38.00 . 105 13 .B 
Montreal...... 140.00 eoene eoece 25 .0Ok 34.65% 15.70kp 19.95kp 15.30kp 17 .30kp 14 .20k . 174k 2158 
New Orleans... ..... escce cocee 90.008 ccs s 20.009a_~Ctiz. ss e -O95hadd ..... s -095 -0975 . 16s 
Pcie Gress ~cMaxedw 2.50d 26. 50 38.86 25 . 509 44.889 - 1090h -1917h . 1040 . 1090 1897 
Philadelphia... 150.00 75.00 4.06 ee: seers Pe. eweee eee OO et oe eee as 
Pittsburgh ..... 165.00 42.00 4.50 26.00 39.00 -12 24 27.00 40.00 -095 .10 wi 
DE ass08)  seene'  cseace.  (ereus eee a) mews. any é ‘ing eben. 4 cease .1025 
San Francisoo.. ..... eee swe be 17. 500s 32.00wee 17. 50geeff eee SR chads)! “vee des .0725 1425 
DE eacise?. accke' . wkeen.  . weenn 16. 50: 33.005 a a er 18.00; 22.00aai = 16. ig - 06751 0825 


x 8} x 4 in. Greater Cleveland. u3-in. » Bulk, refinery. w Shipped in steel barre 


penetration. no longer in double head wood 


.o.b. Martinez. j Shipped in drums, per drum. y Carload lots. 


m F.o.b. refinery, El Segundo. 


n55 gal. dd Medium one. iat curing, $.0975; nel curing, $. 


z Truck deliveries in Detroit $75. 


aa In customer's drums. ec F.o.b. refinery, Inglewoo! 


Everett. pPer 100 gal. ¢F-.o.b. Buftalo. Richmond. If 0- penetration. 


r F.o.b. Sugar Creek, Mo. «Drums not available. t Truck 
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Per bbl. C/L lots incl. $1.00 per Per ton. carload lote Per ton, carload Per ton, carload 8x8x16-in.; truckload Ready \JmmLos Angeles 
bbl. for bags, cash. dis. not deducted Gravel, Gravel, lote lota, f.0.b. plant del.; per block 1:2:4, Pueblo 

Cloth Paper Bulk 14 in. tin. Sand 14 in. } in. lg in } in. Sand grav. Lt.wat.Agg i ey a a To fabric 
ED. up aweee $4.11 $3.34 $3.05 $2.00 $2.00 $1.75 $2.10 $2.10 $1 65 $1 85 $0.1725 $0.1725 $11 % iod., Youngs 
Baltimore...... 4.12 3.35 3.06 2.30ft 2.30ft 1.95ft 2.60ft 2.70fft 2.45ft 2.45ft 16 . 160 9 & 
Birmingham... 3.80 3.05 2.06 2.06 1.66 2.50 2.50 1.00 1.20 165 165 73. 
Boston........ 4.64 3.87 3.57 2.504 2. 50t 2. 50t 1. 50t 1.608 aims scan 17 1850 io yh PROD 
Chieago....... 4.05§ 3.285 3.00§ 2.75%d 2.75%d 3.20%d 2.75td 2.75td 2.00% 2.003 -20 - 202 enc 


ht. Louis. . 
fen a 
Seattle. . 
t Deli 
{Includes « 
exempt. 
hard grade 
or over. 
20 tons. 
tractor to « 
gg Includin 








Adanta.. 
Baltimore 
Birminghs 
Chicago . 
Cincinnat 
Cleveland 
Dallas. . 
Denver. . 


Detroit... 
Kansas C 
Los Ange 
Minneap 
Montreal 
New Orle 


New Yor 
Philadel 
Pittsburg 
8t. Louie 
San Frat 
Seattle . 


t Deli 
N. J. (t 
Gas pip 
and lary 
e4-in., 
C76-41, 
) Centri 
price is 
t Withir 
lengths. 
standar 
ce Truc 
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IRON AND STEEL 





PRODUCTS—PER 100 LBS. BASE MILL PRICES 


STRUCT. REINF. RIVETS SHEET - STEEL RAILS - TRACK SUPPLIES -_—~ 
SHAPES- BARS $-in. struc- PILING Per Net Ton Angle Sid Tie Track 
PLATE billet ad tural Base Standard Light ¢ Re-rolled Bars Spikes Plates Bolts d 
rmingham Area... .. $3.25 $3.35 $6.75 ; $64.00 $71.00/85.00 Not $4.25 $5.35 $4.05 
hicago Arem........ 3.25 3.35 6.75 $4.05 64.00 71.00/85.00 — avail- 4.25 5.35 4.05 
burgh Area...... 3.25 3.35 6.75 4.05 64.00 71.00/85.00 able 4.25 5.25 4.05 
Buffalo Are@......+++ 3.30 3.35 6.75 4.05 64.00 71.00/85 .00 Pes 4.25 5.35 4.05 $8.50 
OO SS saa aia 6.75 Swen Cre. b welkws wae 8.50 
‘oungstown Area. ee 3.35 coe (glee FO MR Big Ls er ; 5.35 
MMMM. cbccverccese 3.25 seeks nai ange al ioaies Paka 5 
Dae Aawele®,....2.... 3.25 4.10 ae — ae oy a 5.35 
ae 3.25 3.35 me meets 64.00 71.00/85 .00 ; 4.25 5.35 4.05 8.50 
aTofabricators. To consumers: $4.10; except $4.25 8. Duquesne, Pa., Gary, $5.25 Huntington, W. Va. c Rail steel $94 per ton Williamsport, Pa 


ind., Youngstown, O.; $5.00 Seattle, Wash. b Rail steel price $4.65; except d Treated. Untreated $8.25. 


LT 


IRON AND STEEL PRODUCTS —F. 0. 8B. WAREHOUSE, PER 100 LBS., BASE PRICE 


A A ssa er venestirntsutcrneuimarasnenonmmmneasersss na ean A 
STRUCTURAL ————REINFORCING BARSg————~. EXPANDED METAL LATHk —WELDED FABRIC REINFORCING§— SHEET 











SHAPES Per 100 lb., base price u Per 100 aq. yd., carload lots Per 100 eq. ft., carload lote PILING 
Per 100 lb. 5tonstocarloadlotb Add  §$/owt.for Std.diamond Std. ribbed 4xi6in.,No. 4xl2in, No. 6x6in., No. Per 100 Ib. 
base price New billet Railsteel Switch Del. mesh, 3.4 lb. 3.4 Ib. 5 &10 wires 8 &12wires 6 & 6 wires base price 
Atlenta.....2-2.. 4.75 $5.225k $5.225k §$.025 $.10 $31.50 $33.50 
Baltimore........ 5 48 4.471 a ey .10 37 .00 45.00 = 
Birmingham..... 5 15 5.15 5.50 .05 15 43.00p 45.50p 8 3 S 
Rb assece 5 .54k 5 .46k 4. 84ke ame SSE 31.00 33.00 = = ° $4.05 
(Caiengo. 2... 5 05 4.20/4.70f 4.20/4.709 .08 ey 31.00% 33.00% z = g 4.054 
Cincinnati....... 5 60tr 5. 55r sank sou ees 33 . OOsee 35. OOsee 2 so é 4 .05a 
Cleveland........ 5.45hh 4 370 vac ie -10 34.50 36.50 4% 2 63 wee 
~~ 6 30 6.25 6.25 eal sua 33.75 35.75 $3 Ss S33 a 
Denver......++. . 6.45 6.306¢ es onze a 43.008 50. 00gs o: 8: 8 . 6.39 
ag Ag a 
a 5.45 ale ee coun -10 33.502 35.50¢ gS gs gs 4. 462yece 
Kansas City... , 6.00 4.754 esse on hone Woven. | “amvege om i cl 4.65d 
les Angeles...... 5. 70f 6.1000 . vase cose 15 44 .00f 49. 00kk £¢ Sq a¢ ja 
Minneapolis... 5 943 6.19cen 6.19¢en i... 15 34.50 36.50 =e ot 28 4.050 
Montreal...... -- 5.108 4.701 4.70% ies ban 44 10h 46 .80h 25 $5 38 79 .90jdog 
New Orleans... .. eae 5.000k +e 05 -10 32.00 32.00 ak Sz me 0 Kauee 
New York....... 5 68r 5.75 “naa teen -15/.20 34. 50st 36 . 50st 3 = 3 4.054 
Philedelphia..... 5 04 5.15 as salute wae 30.00% 32.003 a a a vasa 
Pitteburgh....... 440/4.50 4.40/4.50 4.40/4.50 -05 -10 32.50 34.50 s s a 
HK Louie........ 5 39k 5. 24e 5. 24e aes aes 42.00aa 48 .00aa £ = “ ia 
Sen Francisco... . 5.90% 5.65 ee ene. cone 36.50 38.50 5.25 
ee 4.306 5. 25el shiate nent “4 52.008 42 .00s 5.31dd 
Delivered. a Mill prices. 61-5 tons, add 35c. Less than 1 ton, add 50c. c¢ 20 tons or over base. d Mill price plus freight. e F.o.b. plant. 
{Includes delivery in free delivery zone. g High scrap steel prices cut former 15c. differences between new billet and rail steel. h List price. Dominion tax 
eaempt. Provincial and Municipal tax extra. i Plus Dominion, Provincial and Municipal sales tax. j Price per ton. k F.o.b.. city. UIntermediate and 
hard grade, new billet. m Per aq. yd. n 5 to 8 tons base. o 5 to 15 tons base. p Del. of 5000 sq. yd. or less. q@ Std. ribbed. 4 Ib. per sq. yd. r 5 tons 
or over. s LCL. t Asphalt coated. u Note: Revised size extra—1 in., 1 4 in., 1 3 in. 10¢, } in., in. 15¢, § in. 20¢, 4 in. 35¢, fin. 55¢, 4 in. $1.30. v Under 
20 tons. Straight. w Copper bearing. xz 2.5 lb. per sq. yd. y $.0093 transportation tax included. z Copper alloy. aa Delivered truck to job. Con- 
tractor to do unloading. Includes 55¢ extra for ] in. size. ec F.o.b. cars Chic. plus freight. dd F.o.b. dock. ee F.o.b. cars. DT Carload lots. 
go Including sales tax. hh Delivered price is $5.60. ti Rolled at Geneva mill. kk ¥” ribbed. 
PLUMBING, HEATING, WATER, SEWER AND DRAIN PIPE 
Cc. L PIPE ————VITRIFIED SEWER PIPE————. CLAY DRAIN TILE CONCRETE ————*WROUGHT STEEL PIPE————. 
Per foot, Delivered ASTM C4-24 SEWER PIPE (Full standard weight) 
Per net ton ASTM C13-44T Per 1,000 ft., oar- Per ft., delivered; 
f.o.b.6in. std.8in. std. 12in. 24in. 36 in. load lots, f.o.b. ASTMC 14-41 rs 4 
to 24 in. a 8.8. 8.8. 6 in. 8 in. 12 in. 24 in. do ‘fe wie ifet 3 
Alanta.......... $100.10 $0.43 $0.67 $3.39 $7 .00 $114.00 $140.00 $0.45 $2.00 AZO” AA A NN 
Baltimore........ 104.50 .378 .729 3.105 8.098 147.00 228.00 .80 2.20 o* g 
Birmingham ..... 93 50 40 72 2.84 oa 210 00¢ 375.00% 90 2.50 2 Be8 5 
an Co) > 
Boston.......... 107 .90 44luer .8505uez 3.87ury 10.36ury 173.40 267.60 1.45imo 8.00tme DSSS ica Gin iowa 
Chicago. ........ 106 .70 .59 1.14 4.81 13.45 150.00t  270.00¢ .70 2.35 re ~ ee 
Cincinnati... .... 105 .20 441 .8505 3.51 9.53 154.803 241 .20f -60 2.25 8 
Cleveland........ 107.30 3572 6885r 2.975r 9.405r 147.50 231.00 .65 2.50 Gc eon “88 TF 
Dallas........ ... 109.08 -365 684 2.72 6.25 109.00 131.00 48 1.55 SSO $88 S58 RSao 5 
Denver.......... 113.92 Aldd Tidd = -2.98dd Rapes enenes Tadd 2.50dd OS " & 
Detroit.......... 107 .30 .553 1.07 4.185 12.63 195.00tm 303.00tm  .65 2.50 a ee 
Kansas City..... 108.42 418m —.76m_— 3. 00m ce 221.00m 418.00m 601 2.001 SESS oe cee woca 
Loe Angeles...... 120.30 .426 927 4.532 11.298 193.00t 324.60t .65 - SO Bee SSS wes ¥ 
Minneapolis... . 110.30 62mo 1.12mo0 4.35mo 11.290) ...... seeeee 1.23h 3.50h 3S 
Montreal........ 90 .00 . 738 1.288 4.202 Ce ~ eines “devas 72. 00jkaa 218. 00jkhaz 5 
New Orleans... .. 103 .10 .412 .762 3.955 9.15 TR GED: cicccce .55 1.95 ‘cz a 
New York....... 103.50/108.50 .62 i ee ches 1.00 2.25 ee 2 
Philadelphia... .. 101 .30 54 99 4.08 10.25  235.00$ 300.00$ 1.254 3.20h Ss its é 3 
Pitteburgh....... 107 .82 . 364m .702m 2.7m 6.625m 130.20 197.40 1.05h 2.509 . dx o 3 
St. Lowis........ 104.60 48 87 3.42 eS acs. aa 1.10% 2. 25hl a6 S a 
San Francisco.... 120.30 .450d .99d 3.96d 9.90d 188.00di 313.00dl 69 2.85 Eco a ao 
GORsGssssces. 122.10 .51b .91b base Lots eee 80 2.40 Sica at 
} Delivered. +tF.ob. a@B. & S. class B and heavier, CL, Burlington, * WROUGHT STEEL PIPE: Discounts from standard list consumers carload 
’. J. (base) $98.50. Based on existing freight rates; subject to rate change. prices. Base price approx. $200 per net ton. List prices per ft.: Butt Weld: 
Gas pipe and class A, $5 per ton additional. 4 in., $5 per ton additional, 30 in. 4 in., 54¢; 3 in., 6¢; j in., 6¢; 4 in., 84¢; } in., 114¢; 1 in., 17¢; 1} in., 23¢; 14 in., 
and larger, usually $1 per ton less. b Extra strength ASTM C 200-44T. 274¢; 2 in., 37¢; 24 in., 584¢.; 3 in., 764¢. Lap weld: 34 in., 92¢; 4 in., $1.09; 
e4-in., $90. dSS361-A. ¢30 in. gCulvert pipe. Reinforced, ASTM 5 in., $1.48; 6 in., $1.92. Freight rates to destination to be added to price, 
C76-41. A Reinforced. ASTM (75-41. iReinforced. ASTM  (C76-37. plus 3 percent tax on transportation. 
1Centrispun. & Per 100 ft. JUF.o.b. plant. m Truck delivery. 0 Listed WROUGHT IRON PIPE: List prices per ft. same as wrought steel pipe. 
price is based on LCL (no minimum). _p Less than 5 ton loads, price per ft. Discount for Pittsburgh base. Butt weld 1 in. and 1} in. black, +4.5, galv. 
tWithin switching limits. uASTM C13-40. r F.o.b. city. 22 ft. +30; 14 in. black, 1.5, galv. +26.5; 2 in. black 2, galv. +26. Lap weld — 
lengths. y3 ft. lengths. zCESA A 60-1941 specifications used. aa No 24 in. to 34 in. black + 5, galv. +29.5; 44 in. to 8 in. black + 2, galv. +25. 
standard specifications in Can. bb Freight allowed to destination in city. Freight rates to destination to be added to name delivered price. 


ce Truck loads; f.o.b. plant, Newton. dd LCL, delivered, f.o.b. truck. 
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LUMBER, 





TIMBER, 





PLYWOOD—PER 


M FT., B.M., CARLOAD LOTS F. O. 3. 


Neer errr ener | 


——————_————_SHORT LEAF YELLOW PINE AND DOUGLAS FIR 
All S. L. Y. P. is No. 2 common or better and for No. 1 N. C. Box. 
All Fir planks No. 2 common, Fir timber is No. 1 common. 


1x6 s4s 1x8 s4s 
Atlanta........ l $70.00 $71.00 
Baltimore 90 00 95.00 
120 .00 120 .00 
Birmingham... 87.50 90 50 
80 .00 80 .00 
PENS socn awe 80.008 80 /85* 
100 .00 100 .00 
Chicago. ...... t 90.00 95.00 
t 108.00 108 .00 
Cincinnati... .. 102 00 105.00 
Cleveland...... 83/84 87/89 
Dallas......... i 71.00 71.00 
Denver........ 101 .00 101 .00 
SR... sc00s 83 50 87 50 
90 .00 90 .00 
Kansas City b 110 00 110 00 
b 116.00 115 .00 
Los Angeles a 104.00 104 .00 
Minneapolis. . . tb ; “ 
tb 111.00 111 .00 
Montreal @ 75.00 76.00 
1565 .00 155 00 
New Orleans i 80.00 90.00 
| 68.00 68.00 
New York t 95/100 95/100 
: 
Philadelphia 
Pittsburgh | 78.00 73.00 
t 103.60 103 60 
8t. Louis i 95.00 98.50 
vu ‘ 
San Francisco..d 79.00 79 .00 
Seattle. ; 1 70.00% 70 00% 


Bold Face type, Southern Pine. 


Pine No. 3 Common. 


CL c5 M ft. or less. 


e Tax exempt gli 
i No. 1 common. 


U F.o.b. mill. 


ower rate by 
) Delivered in 5000 ft. 
quoted per truck load in Greater Cleveland. 
m 8 to 12 ft. lengths. 


t Delivered. 


a Yard prices. 


lots. 


h 50,000 Ib. 


b Retail prices, less than 
d Direct mill prices; f.o.b. purchasers carrier or truck. 
water shipment, 


minimum. 


k These are retail yard prices 


lengt hs. 


Less 2% for cash. 
n 8 to 16 ft. 


Truck lots. 





GLASS, 


EXPLOSIVES, 


CHEMICALS 





Atlanta...... — 
Baltimore peceee 
Birmingham........ 
Boston....... ee 
Se ee 
Cincinnati. ........ 


Cleveland.......... 
Dallas 
See 
TE cenee sebas 


Kansas City .. 
Los Angeles. . 
Minneapolis. . 
SEINE) sn0cveves 
New Orleans........ 


SO MOE sxccaseee 
Philadelphia........ 
Pittsburgh 
a ee 
San Francisco....... 
Seattle 

Glass; 
for B quality; 
from list, Sept. 


for. ec Single thickness. 


-——WINDOW GLASS— 
Discounts from jobbers 
list, Jan. 16, 19464 
Single or Double Thickness 


A quality 
76% 

70-10% 
68% 


64% 
67-6%e 
62-10-10% 

65% 
66% 
62-10-10% 


65-10%e 
58% 
64% 

40-5%be 
68% 


71% 
69% 
70% 
70-10% 
66% 


57% 


a Jobbers’ list price per box, 
14 x 20, ds, $30.75 for A quality, $26.00 for B quality. 


2%: t Double thickness 65%. 


Explosives 


—EXPLOSIVES 





Per lb. 40% Ammonia 
Gelatin in 50 lb. cases 
delivered in 200 Ib. lote® 


B quality 
76% $0. 2025 
71-10% . 2025 
68% . 1575 
60%i . 2025 
64% . 2025 
67-6%e 2025 
62-10-10-10% .2425 
65% .215 
66% . 2075 
62-10-10% . 2025 
65-10%e . 2075 
63 %f -21 
64% . 2075 
40-10-5%be 18.99h 
68% .2125 
72% .329 
70% . 2025 
70% 175 
70-10% . 2075 
73% 2075 
58% 21 
14x 


20, ss, $20.75 for A quality, 


1938. 


Price of 60% Ammonia Gelatin is $0.0125 per lb. 
higher than 40% 


$18.00 
b Discount 


1939; sales tax included, but 6% tax exemption not allowable 
e Discount from list of Aug. 15, 


ds— 


f ss; 


* Urban prices influenced by service charges or local storage and 
h 3 


delivery regulations do not consistently reflect > prices in less congested 


areas. 
of Canal St., 
forcite, 40%. 





@ In borough of Kings, Queens, and Ric 
add delivery charge of $9.00 per trip. 
Forcite 60%, $20.65. 


imond and in Manhattan south 


h F.0.b. city per 100 lb. 


40% Ammonia Gelatin price ranges in other than urban areas, per Ib. 
(except Seismograph Grades) 


E. of the Miss., except Fla. and Me.$0.155 


W. of Miss. to Rocky Mtn. States, 


Fla. and Maine. . 
Rocky Mtn. States 
Pacific N. W. States 
Pacific 8S. W. States 


122 


C/L 20,000 
ib. net Tons 200 Ib. lots 
$0 .1825 $0 .2025 
16 -—.1675 1875- .20 .2075- .22 
-16 -.1725 1875—.20 .2075-— .225 
.1575-.17 -19 -.2025 .21 -.2225 
.155 -—.1625 .1875-.195 -2075-—.2175 


October 





LONG LEAF Y. P. 


PLYWOOD 
Merchantable grade 


(Prices in Bold Face) Rail freight |: 


rement 


Lengths up to 20 ft. (Prices in italics) up to 20 ft. (See note for tase sad 
2x4 s4s 2x6 e848 2x8 s4s 2x10 s48 43x12 2 6x12 8 12x12 80h 2312 Beh 12x12 Bed 5%" u 
$60 00 $62.00 $65.00 $68 00 Se? = Sapige” bvbeaes ~ weeeee > - aeees $22.32 $2795 
92.00 95.00 95.00 98.00 ee - “sssesd ~, berece 175.00 175.00 22.86 27 % 
115 .00 1165 .00 116 .00 116 .00 126 .00 126 .00 Pn <i teuGae . ¢hbuhe . Sebece 
75.00 78.00 80.00 82.50 SEY, > kcwhae. -. spears 130.00 125.00 21.78 6.58 
75 .00 75 .00 75 .00 75 .00 85 .00 86 .00 SY A” pig t®"*s wigasepe—— “Bilne'e 
85.008 85 008 85 .00# 90.008 Pn Secces!) “ketees: | ‘bekeea’  sqnasae 22.86 27.99 
102 .00 85 .00 85 .00 105 .00 105 .00 106 .00 106 .00 105 .00 ese tse 
80.00 85 00 87.00 93 .00 Me Se 120.00 120.00 18.72 22.9 
100 .00 #00 .00 100.00 105 .00 106 .00 1065 .00 sees eaves” utes: 
105.00 102.00 108 00 ae “isstes  peeric —. “eusdas 145.00 145.00 21.78 26.58 
74/78 i ne ee " civeks  e660es  ##cbsee ##.casses coedse 22.20 7.19 
61.00 59.00 61.00 66.00 Te eee ee ee 72.00 80.00 18.72 22 
113 .00 110.00 110.00 111.00 111.00 130.00 Se iwsmpas eees 13.92 16.98 
82 00 84.00 87.00 ee. saeeds inchs. AGkehe?  Subans  edenne 21.78 26.58 
88 .50 86 .00 86 00 a catch i # seuste seepee coccce o> saebes 
100 103 100 103 105.00 See «= eeScek = se eeee- 9 Oe 105.00 105.00 16.56 1 
106/108 105/108 110 .00 110.00 120/125 136 .00 1365 .00 eeces pa vae eT awenss 
103 .00 108 .00 103 .00 103 .00 111.00 120 .00 110.00 eoece occee 13 .38gh 16.26) 
s bae ; sane ocake jets os ‘eaten oabewe esccece ooses 16 .56 0.16 
111 .00 111.00 111.00 See? NssedNa waeses.’.t sean eoese cows > “gteqes 
75 .00 75.00 76 .00 De” -Absswdn  enacéa - 6 eocee ebede i |. eSeg0 
155 .00 155 .00 155 .00 eee 130 .00 Syeele - aepand  sevee er 
75.00 80.00 80.00 77.00 MR Oe faye 100.00 105.00 18.72 22 80 
70.00 67.00 67 .00 67.00 71.00 67 .00 72.00 eee: eee eee 
Range trom $87 50 te $95.00 SE aseee-  Gustes 175/200t 175/200t 22.86 27 90 
Range from $105.00 to 3110.00 105/110 120/125 120/125 ins cece 9 caste 
Range from $100.00 to $110.00 100/110 Sede” ate a pate 180.00 180.00 22.86 27.9 
Range from $110.00 to $120.00 110/120 127 .00 DT. « Siete (. osnwees 
82.00 84.10 89.25 93.70 ee Seon saebas 130.20 141.00 22.56 27.48 
105 60 105 00 109 .00 129 .75 122 .00 150 .00 ee * Seehael. \-eteess. savers 
87 .50m 92.50m ES ee ee ee re evece eeeece 18.72 22.80 
[eee Cee, See: BOOM ~ Sisece' ). c0cees~ s204x ecece eaaees —.) ealenic 
79 .00 77. 77 .00 75 .00 75 .00 76 .00 Pee ieseas? “wesnse 10 .08¢ 12.309 
70.00% 70 .00% 70 .00% 70 .00% 76 00% 76 00%  @ Beaten, a. ukuned - 
Italics, Douglas Fir. * Spruce. 6 Western Note: Special concrete form grade Fir Plywood, 4’ by 8’ panels, 5-ply, sande 


2 sides, water resistant glue, carload lots, delivered per 1,000 sq. ft surfer 
Seattle base price on {”, $188.00; on j”, $218.00. For other centers add ; 
freight increment from table on proper size. Oiling and edge sealing char a 


included. 


+ 18 ft. and under. 


a ne a Rn ne 


Pigs, Fess #. 2. 8. 
ears rarer a SD 
PILES 


Prices per linear foot, fir and pine, bark on. f.o b. cars, New York. Fir based 
on Wash. and Ore. pointe to New York shipping area; pine based on freight from 





Norfolk. By Rail-— 
Dimensions Points Length Pine* Fir 
| eee ios 30 to 50-ft. $0.34 
12-in.— 2-ft. from butt....... 6-in 50 to 59-ft. .37 
12-in.— 2-ft. from butt....... 6-in. 60 to 69-ft. -39 — 
12-in.— 2-ft. from butt....... 6-in. 90 to 100-ft. 72 
13-in.— 3-ft. from butt....... 5-in. 91 to 100-ft. Same .73 
14-in.— 2-ft. from butt...... 6-in. 50 to 69-ft. .43 80 
14-in.— 2-ft. from butt...... 6-in. 70 to 79-ft. .47 .74 
14-in.— 2-ft. from butt....... 5-in 80 to 85-ft. .60 75 
14-in.— 2-ft. from butt. 5-in 85 to 89-ft. pace 76 
14-in.— 2-ft. from butt. 5-in. 90 to 100-ft. ae .80 
* Pine piling over 80-ft. enaitiite only in limited ctunitttin, 
RAILWAY TIES 
Prices f.o.b. per tie for carload lote: 6°x8’x8’ 7°x0"x8'6" 
Untr. Tr. Untr. Tr. 
ee Ss awaaswed yews 5 '= hn, io weme's 
| eee t cae — =n 5 
New York...... S. L. Sap Pine...... $1.65 $2.85 $2.00 $3.30 
Mixed Oak...... a 1.80 3.05 2.50 3.60 
Birmingham.... Hardwood.......... 1.00 1.60a a 2.250 
Chiceago........ DR oo awcecuus ... 2.55/2.60a - 3.25/3.400 
Los Angeles.... Douglas Fir...... ° 1.86 3.254 ah 
Philadelphia Red Oak. .... bounex 2.33 3 13 3 10 4.250 
St. Louis....... Pee 2.40 3.07 es 
UOTE, cc wd 60.dee 2.29 2.954 2.97 3.900 
Sap Pine or Cypress. 3.07a Seiad Tania ‘ 
San Francisco... Douglas Fir......... 1.60¢ 2.380/ 2.10b/ 3.88¢a/ 
Montreal....... Birch or Maple...... ee 5 ok Sa A 
Tr.— Treated; Untr.— Untreated. aCreosotea. 67°x9°x8’. ¢ Empty 
cell. eGreen. /f F.o.b. cars. 4 Noconstant price available. 1 Not available 





CHEMICALS 
Water, sewage treatment, road work, f.0.b. carlots, New York 
Bleaching powder in drums f.o.b. works, per 100 Ib........... ‘ $4.25 
Chlorine cylinders, liquid, per Ib. f.o.b. works..............00. .07-.12 


Calcium chloride, 77-80%, flaked, 100-lb. paper bag, f.o.b. 

A: MB aces 3 sys aa a cists so Ce we aes cucklee i kee aed ne ‘ 22.0 
Silicate of soda, 52 deg., in drums, f.o.b. works, per 100 Ib. . 1.8) 
Soda ash, 58%, in paper bags, per 100 Ib. dense............... 1.5) 
Sulphate of aluminum, commercial, in 100-lb. bags f.o.b. works... 1.0 
Sulphate of copper, in bags, per 100 lb f.o.b. works. ........... 8.10 









14, 19488 ¢« ENGINEERING NEWS-RECORD 













atlanta. 
Baltimor 
Birming! 
Boston . 
Chicago 


Cincinn 
Clevelat 
Dallas. 
Denver 
Detroit 


Kansas 
Los Ani 
Minnea 
Montre 
New O 


New Y 
Philads 
Pittsbu 
St. Lot 
San Fr 
Seattle 

+ Fu 


hot. 
4 F.0.b 


face. 
p Truc 


—— 


CS 


ae oe oe ee 





Neen eee nnn nn nn nnn nee ne nec nn nee een nnn een en nnn nnn nc nn nen er eee TD 
STRUCTURAL CLAY BUILDING TILE, BRICK AND LIME —bDELIVERED 


STRUCTURAL CLAY TILE STRUCTURAL CLAY TILE — LOAD — BRICK ~ LIM E-—— 
PARTITION — SCORED BEARING — SCORED Per M. in quantity Per ton, In paper, Carload lot, 
Per M. lots of 2,000 pieces or over, Per M. lots of 2,000 pieces or over, Common Straight Hydrated Common Pulveriszed 
3x12x12 in. 4x12x12in. 8xl2xl2in. S8xl2xl2in. 10xl2xl2in: 12x12xl2in. backing hard finishing hydrated or lump 
tN 25 00 25.00 $19.00 $17.50 $17.50 
$120.00 $126.00 $220.00 ' ’ 31.00k 33 00k 30.18 18.00 bi 
97.50 104.00 195.00 31. 20.00f 22 


22.5009 24.67 18.10 
145.65t 155 .35t 291 .30t ; 32.00: 35.00: 30. 80t 26. 40t 


115.00 122.50 21.00 2300 25 50 19.50 


165 .00j j lose 34. 00) 34. 00 19. 503 21.20 
126 .00¢ec 28.50 28.50 24.00 22.00 
110.00 vane 18.75 33 . 2! 28.00 22.00 
Saeed 4 30.00 ‘ 34. 80bb 28 .00bb 
124.88 2% : . 30. 00ee 31.5 30.00 28.00 
120.00 : 16.000 36.00p 30.00p 


r r 20.00§ 36.00 35.00 
152 .00p 176.00p : 176. 00wp Pe 30 .00rp 34. 50bbe 25.50bbe 34. 50bbde 
110.00aq 120. 00aq 225 .00aq 25.50 12. 50ub 14.00ub 


160.00 160.00 300.00 aii eres 29.00 38.00 26 .00 37 . 50 


112.20h 119.60h 164.50h 179 .40hn 33 50 
Philadelphia. . . 112.10 119.60 224.20 269.10 321. ‘ 27.00 

98.50 105.80 181.85 217.30 ‘ 3. 26.00 38 
St. Louis...... 119.00 130 .00 235 .00 235.00 : Sowems 30. 50s! 
San Francisco. . 132.00a 148. 50a 198 .00dda 148. 50ta 30.00 suas 

150. 00ce 160 . 00ce oan ats 160. 00cew 32.00 39 00 32. 0Oshh 32.00shh 3.60mhh 

+F.o.b. aSmooth. 5b Per 50 lb. bags. c6x 12x 12in.-3 cell. d Pulverized enitiaenen danger. s 2% discount for cash (5) x8x 11}. 

hot. ¢ 5% discount for cash. g 54x 8x 12. h F.0.b.trucks, job site N.Y.C. v Sand lime. w5x 8 x 12. y Stacked. z Pebble lime price per 80 Ib. sack 
4F.o.b. warehouse only. j Truck load or over. k $1.00 discount. l Red aa Price per sack. Lime not sold per ton. bb LCL. ec Truck delivery 


face. m Per bbl., 180 lb. n7i x 7} x 12. Speed tile. o F.o.b. Buffalo. dd6 x 12 x 12. ee Pebble lime. ff80% common. gg Select. hh LCL 
p Truck lots. q Provincial and Municipal tax extra. r Not used because of § F.o.b. plant. 


PAINT, ROOFING —F.0.8. CARLOAD LOTS 


RED LEAD WHITE LEAD ~—-—READY-MIXED PAINT—— ———ROOFING SUPPLIES 
Per 100 ib. in Per 100 Ib. in Per gal., drums Rolis, slate Asphalt Tar felt, Asphalt Tar pitch 
600-lb. (Approx.) bbl. 100 Ib. cases Ferric surfaced, 85- felt, per per 100 coating 360 Ib. bbl 
Dry a In oil w jraphiteb Aluminum ec Oxide d 90 Ib. per sq. 100 Ib. Ib. per gal. per ton 
$23 .60 $31.375 $1.75 $2.70 $1.65 $2.06 $2.06 2.06% $1.00 $36.00 
23.35 31.00 2.25 3.50 2.75 2.75 3.30 3.30 . 55 34.00 


> 
23.60 31.375 4.40 ° Seo u 3 3.00 3.00 -48 42. 00ee 
23.35 31.00 


a cas ae 2.75ta e 34.00 
23.35 q ae x wns adn 2.8: 2.87 to 2.87 to 5. OOTbbe 38.00f 


34.40 27.00 
29.75 17.50 
00y 20.45 18.65 2 97m 
28. 50a! .80saap 60saap 1 OOaaspeer 
24.95 24.95 2. 49m 


u Tax exempt 


Carload lots f.o.b. factory os 


Cincinnati 23.35 

Cleveland 23.35 
23.35 
23.1 
23.35 


tw 


2 2 .54f .35yt 40 .00t 
2.540 2.540 .32y 38 .00 
3.75¢ ‘ .30 45.00 
3.100 419 48 .00 
2.41 i pac 35.00 


te ww ty 


23 35 a. 

os 23. 31.50 2.80 
Minneapolis.... 38 .625m ea 
Montreal. ..... 3.65 3.25p 
00 3.45y 


85 roe . 55 

77e 65 t 
47hida ‘ 35.00rdd 
- 15tf ; 2. 60kt 
4lo ‘ 34s 35.00 


to Pr ww 


Philadelphia. . . , 00 3.25 
Pittsburgh... .. 23.35 31.00 2.00 
St. Louis. ..... 23.35 00 ars 
San Francisco. . 23.60 31.25 1.80 3 .30aa - 389 


23 .60 31.50 2.95m 25mqcee 3.35hmcc Seu -49mec 46. 75jmec 

t Delivered. Note: Red lead in oil 50¢ higher than white lead in ak a iid qa P er 90-lb. roll. r F.o.b. factory Chicago. s ASTM Spec. D266-41. ¢ Federal 

lead prices change frequently due to pig lead price changes. 6 U.S. War Dept. tax included. u Per 90 lb. square. v Per ton. w Price to large paint con- 

Spec. 3-49A. c ASTM Spec. D266-31. d 80% minimum ferric oxide. tractors is $1.25 less. 2 Mineral surfaced. y 55-gallon container. z Drums 

el5lb. f Per 432 sq. ft. g 5O gal. drums. Ah Per roll. 65 Ib. i Minne- aa Approximate cost per 100 Ibs. bb  Roofe rs coating and cement. Price per 

apolis and vicinity. j Asphalt pitch. sk Perecwt. | Not used. m 1% dis- ton. cc LCL, truck delivery. dd2% cash discount. ee Asphalt, in 100 Ib. 
count for cash. n May, 1941 price. o Per 60-lb. roll. p Tax included. package. /ff 5-gal. drums. * Sept. prices were for LCL. 


2.94 f .37 26.00 
3.100 4 .37 40.00 
2 42h 2.4% .40 36.00 


aeeee 


SKILLED AND COMMON WAGE RATES—PER HOUR MEXICO CITY PRICES 


Brick- Car- = Struct. Iron —_ Hoisting Pias- Electrical Steam- —Common Labor-—— In Pesos, F.o.b. City Aug. 48 Sept. '48 
penters Workers Engineers terers Workers fitters Building Heavy Const. Common Wages—Building B 
$1775 $2.00 $2.00 $2.00 $0.85 98 , (8 hr. day) - per hr. 57 
2 25 2. 2 25 2 25 1 Common Wages—Heavy 
1 


Const. (8 hr. day)... . . per hr. 
1.80 2.20 2.00 95 Skilled Labor Wages 
2.10 2.50 2.30 2. 1.! Carpenters (8 hr. day)... . per br. 
2.35 2.40 2.35 .3E 1 Bricklayers (8 hr. day). . . per br. 
Struct. Iron Workers (8 hr. 
2.375 


WN nn sks eae . per hr. 
2.375 


2.125 
2.25 
2.50 


no te we 


2.20 
2.325 
2.25 
2.10 
2.20 


sa 


98 80 
es 
ow 

<7 
ow 


Struct. Steel Shapes 
3°-15" x 12 meters ... per ton 300.00 
Reinf. Steel, Corr. Rods 
i’ x 12 meters .. per ton .140.00 1,140.00 
4” x 12 meters........ per ton .080.00 1,080 00 
}” x 12 meters.. per ton 056.00 1,056.00 
_ x 12 meters............ per ton 020.00 1,020.00 
4° x 12 meters... per ton ,020.00 1,020.00 
1” x 12 meters... per ton 020.00 1,020.00 
Gravel, truck load of 34 cu. meters 
Blue Gravel pertr.load 32.00 32.00 
Rose Gravel pertr.load 30.00 30.00 
Cement, Std. Port. (Tolteca) per ton 115.00 115.00 
Lumber 
Mex. Sacred Fir (Oyamel). per M ft. 350.00 350.00 
525 Ist Class Pine per M ft. 700.00 700.00 
663 2nd Class Pine . per M ft. 550.00 500.00 


4 
basic wage. Correction: y ENR Skilled Average: (Bricklayers, Carpenters, Iron- 
workers) $2.332. ENR Common Average: $).413 
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* Cost of living bonus now includ 


‘§ Sept. rate, $2.375. 
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NEW PRODUCTS 
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FLOAT FINISHER — For several 
years, the Johnson float finisher, pic- 
tured above, has been standard equip- 
ment with many western highway con- 
tractors. The patents for this machine 


TRUCK RADIO—Illlustrated is Mo- 
torola 2-way FM radio equipment in- 
stalled in the Duplex dumptruck- 
exhibited during the recent 
Road Show at Chicago. The unit was 
in communication with the Motorola 
booth three-fourths of a mile 
across the grounds. Fourteen other sim- 


scraper 


about 


ilarly equipped vehicles served as a 
communication network over which 
much Road Show business was con- 
ducted—Motorola, Inc., 4545 Augusta, 
Chicago 51], Il. 


CLAY SEWER PIPE—Clay sewer 
pipe of high quality is turned out in 
large volume with a new-type hydraulic 
press which operates on the low-pres- 
sure, large-volume principle. The cost 
of operation is 40 percent that of steam- 
operated presses, and based on 8 mills 
per kwh, the power cost is $2 per 75 
tons of product. The press has a 20-in. 
clay cylinder 36 in. long. The hydraulic 
cylinder is 19 in. in diameter by 48-in. 
ram travel. Operating at a normal hy- 
draulic pressure of 750 psi., the 
pressure on the clay is equal to that of 


124 


Peat > 


Ss 


See 

he ameter ie 03-5 : 
have been acquired by the Madsen Iron 
Works and it will be known hereafter as 
the “Madsen-built” Johnson float fin- 
isher.—Madsen Iron Works, Hunting- 
ton Park, Calif. 


a 44-in. steam cylinder at 140 lb. steam 
pressure. At 850 lb, it is equal to a 
48-in. steam cylinder at 130 lb. Operat- 
ing pressure is supplied by a Pearne & 
Lacy 300 g.p.m. rotary vane pump. 
Driven by V-belts from a 75-hp. motor, 
the average load over a day’s run is 
approximately 40 hp. The frame is of 
10-in. H-beam and 15-in. I-beam con- 
struction. The fabricated steel clay 
cylinder has cast-iron liners. The press 
requires an overhead tank of 150-gal 
capacity and a storage tank of about 
1,200-gal. capacity. Three methods of 
feeding clay into the vacuum chamber 
may he used; the ram-type feeder, 
feeding from a de-airing auger or com- 
bination machine, or the quick-oper- 
ating door and fast-belt method.— 
Pearne & Lacy Machine Co., Los An- 
geles, Calif. 


INSULATED WIRE—“Laytex RUW” 
is the name of a new electrical wire 
with rubber insulation that improves 
when soaked in water. It is designed 
for use underground and in wet loca- 
tions where high moisture resistance 
gives it longer life and increased safety. 
It is particularly suitable for under- 
ground lead-ins and for wiring damp 
basements. The secret of the wire’s 
durability is a coating of high purity 
natural rubber latex applied by the dip 
process. In addition to greater moisture 
resistance, the insulation of the new 
wire has improved tensile strength and 
elasticity—United States Rubber Co., 
Rockefeller Center, New York, N. Y. 


HEATING CABLE—An inexpensive 
installation of heating cable will keep 
an open channel through ice dams which 
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form on roof eaves during severe winter 
weather. It prevents seepage. {he 
cable is mounted to cover about a 3-{t. 
strip bordering the eaves with a zig-rag 
design. Sixty feet of cable will take 
care of a section of roof 20 to 25 {t. 
long. Sixty feet of flexible, lead-covered. 
insulated resistance wire with both ends 
connected to an ordinary attachment 
plug are contained in each set. An 
ordinary weatherproof convenience out. 
let can be installed on the outside of 
the house to furnish the 110 volts re. 
quired for the cable-—General Electric 
Co., Schenectady, N. Y. 


SNOW PLOW—V.-type hydraulically 
operated snow plow and a 2-cu. yd. 
snow bucket have been added to acces. 
sories for Allis-Chalmers HD-5 crawler 
tractor. Dimensions of plow are: width 
at ground, 116 in.; width at top, 128 
in.; height of V in front is 44 in. and 
in rear 66 in. Snow bucket is 96 in. 
wide and has a 2-cu. yd. capacity. Both 
units are sold exclusively by Allis- Chal- 
mers dealer organizations. Both plow 
and snow bucket are manufactured by 
Tractomotive Corp., Deerfield, Ill.— 
Allis-Chalmers Mfg. Co., Tractor Divi- 
sion, Milwaukee, Wis. 


SCOOTER LOADER — Doing the 
work of four men with wheelbarrows, 
an inexpensive front-end loader has an 
8-cu. ft. or 1,200-lb. capacity with 41/-ft. 
clearance for loading dump carts as 
well as mixer skips. Caster-type rear 
wheel enables the loader to turn in its 
own length. Drive is to the front wheels, 
and the transmission provides four for- 
ward speeds up to 15 mph. plus one re- 
verse speed. Other features include trac- 
tion-grip pneumatic tires and a 9-hp.- 
air-cooled engine——Arrow Contractor 
Equipment Co., 2020 Walnut St., Chi- 
cago 12, Ill. 


REVOLVING SCOOP—Full-revolv- 
ing, cable-crowding scoop is designed to 
clean corners, load gravel, coal, earth. 
aggregate or snow. Operates from all 
angles. Available as standard attach- 
ment for Model E and Model J Quick- 
Way truck shovels. Scoop is available 
in capacities of 34 and 5% cu. yd. Model 
E has dumping radius of 6 ft. 11 in. to 
16 ft. 7 in., dumping height of 3 ft. 7 
in. to 16 ft. 6 in. and digging radius of 
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In the large, modern sewage treat- 
ment plant, constructed at Norfolk, 
Va. by the Hampton Roads Sanita- 
tion District Commission, definite 
steps were taken to forestall corro- 
sion attack by installing Byers 
Wrought Iron pipe in vital serv- 
ices. Digester coils are 3-inch 
extra-heavy black wrought iron 
pipe. Heating supply and return 
lines in buildings are standard 
weight black wrought iron pipe in 
Y% to 3-inch sizes. Wrought iron 
pipe is also used in plant water 
lines and chlorine lines. Aldrich 
and Buck were the Consulting En- 
gineers on the project. 
PROVEN PROTECTION 

The wide-spread use of wrought 
iron in the most corrosive services 
in sewage treatment plants is based 
on the proven durability of the ma- 
terial. A good example is provided 
by sludge digestion tanks, where 
the naturally aggressive character 
of the sewage is multiplied by heat- 
ing. In one reported instance, the 
stirring mechanism was built origi- 
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nally of low-first-cost materials— — 


and failed in only a year. The 
mechanism was replaced, using 
wrought iron. At last report, the 
wrought iron had served for over 
seven years . . . with no trouble. 
UNIQUE QUALITIES 
Wrought iron is different in com- 
position and structure from any 
other material. Tiny threads of 
glass-like silicate slag, distributed 
through the body of high purity 
iron, halt and “detour” corrosive 
attack. They also help to anchor 
the initial protective scale, which 
shields the underlying metal. 


There are a number of services 
in the average plant where only 
the most durable material is justi- 


fied. Digester coils, stirring mech- 
anism, gas lines, vent stacks, air 
lines—every one of these, as well 
as others, represents a “hot spot’’. 
Our bulletin, ‘“‘Wrought Iron for 
sewage treatment and disposal in- 
stallation’’ discusses the applica- 
tion of wrought iron to curb early 
failures and excessive mainte- 
nance, and will help you in plan- 
ning new plants, and maintaining 
existing installations. Ask for a 
copy. 


A. M. Byers Co., Pittsburgh, Pa. 
Established 1864. Boston, New York, 
Philadelphia, Washington, Atlanta, 
Chicago, St. Louis, Houston, Salt 
Lake City, Seattle, San Francisco. 
Export Division: New York, N. Y. 


CORROSION COSTS YOU MORE THAN WROUGHT IRON 
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5 in.; digging radius, 12 ft. 6 jp. 


14 ft. 4 in. to 19 ft. 5 in. Mouel J range, 
are: dumping radius, 6 ft. 1 in. |. 15 f 
y 4 in.; dumping height, 2 ft. 9 in. 1. 14 4 


’ 
tT] 


17 ft. 6 in. Scoop is interchangeable 


with other attachments.—Quic /:-/j’q, 


| \ mK EXP RESS siete 


Y f a 
Flexfast is a low pressure clamp for 
use with flexible conduits. Provides fast. 


7 o 

A combination you don’t ger | positive clamping action over diameters 

| from 1% to 37 in., each size having a 

with other air-shipping methods wide range of take-up. Requires no 
| tools, for quick and easy set-up or 

release. Combines an overlapping one- 
piece, non-rusting nickel clamping band 
with a strap and buckle take-up. Con- 
structed of only three parts, perman- 
ently integrated into single unit— 
Flexible Tubing Corp., Branford, Conn, 


FLEXIBLE CONDUIT CLAMP— 


Special pick-up and delivery at no extra cost. Your 
shipments are picked up promptly when you call; 
fast delivery to consignee’s door. 


You get a receipt for every shipment, and delivery is 
proved by signature of consignee. One-carrier re- 
sponsibility. Complete security. 


Assured protection, too—valuation coverage up to 
$50 without extra charge; 10 cents for each additional 
$100 or fraction thereof. 


These advantages, plus 21 others, make Air Express the 
best and fastest way to ship. Your shipments go on every 
flight of the Scheduled Airlines — repair parts, equipment, 
finished items keep moving to where they’re needed. Reach 
any U.S. point in hours. Phone local Air Express Division, 
Railway Express Agency, for fast shipping action. Specify 
“Air Express” on orders for quickest delivery. 


2 ; is a_ self-contained, completely air-- 
= a ee anne aes. cooled, gasoline-engine-driven portable 
30-lb. carton of new fashions goes 500 miles for $4.61. compressor unit for small building con- 
Same day delivery in all these cases if you ship early. tracters, or as a utility compressor for 

large contractors. The 2-cylinder, single- 
stage compressor has a piston displace- 
ment of 37.5 cfm at 80 psi pressure. 
Some uses are drilling anchor bolt 
holes, chipping, roughing concrete for 
patching, tearing out brick and 
masonry, installing machinery, and 
breaking up small boulders.—/ngersoll- 
tae Sete Gee st Saw ba | Rand, 11 Broadway, New York 4, N. Y. 
LEAF AND LITTER COLLECTOR— 

A new leaf and litter collecting unit is 
available to municipalities. It has such 
features as an hydraulic jack under the 


AIR EXPRESS, A SERVICE OF RAILWAY EXPRESS AGENCY AND THE trailer tongue to facilitate hitching and 
one under the dump body to dump the 
SCHEDULED Al RLI N ES OF THE U. sS. load in one minute; a vacuum snout on 
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Winslow BINANBATCH 


—Reduces Your Job Cost 
Use with a 


10S-11S-14S-16S Mixer 


Complete—with scale 
three aggregates. 


With two or three overhead storage 
bins. 





for two or 





For use on culvert—bridge—curb- 
foundation jobs. 


Wherever above size mixers are in 
operation 


Prompt Delivery - Write or Wire 
Mftd. by 


WINSLOW SCALE CO. 
TERRE HAUTE, IND. 
Distributors Located throughout U. S. 


You'll do a 
better job 
with the 


world’s finest 
| precision 
instruments 


a 

















BERGER TRANSITS, LEVELS, 
ALIDADES and COLLIMATORS 










+ 
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Engineers Specify BERGER Instruments 


ey 
* Xs 


‘ 
iy} 
1 
“ay 
Gee 


No. 6%4—R— a 
BUZKA Tronsit jum . 
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18” Dumpy Level 
ADEAM 





C. L. BERGER & SONS, INC. 


C. L. BERGER & SONS, Inc. 
37 Williams Street ~ 
Boston 19, Massachusetts 


Gentlemen: 
Please send me the latest information on the following: 


Complete information 













ond literature 
sent on request 





(please attach to 


ST Meat 1k 





World Famous for Quality Since 1871 
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| a free wheeling tricycle under car: 
for use under and around parked , 
around sharp corners, into driveway , 
| trances, etc.; a self-contained 4()., 
Ford industrial power unit; and | opper 
capacity equal to 10 or 12 truck Joad. 
of non-compacted leaves.—Good R oq), 
Machinery Corp., Minerva, Ohio 


lage 


LOG LOADER—A loader designed 
for loading, stacking and otherwise 
handling 8-ft. logs has been introduced 
under the trade name of Triad Special 
Loader by Northwest Machine Work, 
Portland, Ore. The original model was 
designed for Rayonier, Inc., New York, 
operators of pulp mills in the Pacific 
| northwest and Florida. The device is 
of steel construction, center balanced on 
steel axle with standard heavy duty 
wheels and pneumatic tires for mobile 
operation. The elevator section oper- 
ated by a pneumatic hoist attains a 
maximum height of 12 ft. for stacking 
or loading. It is powered by its own 
gas engine with chain drive and built. 
in clutch and gear reduction. The con- 
veyor is spaced with 8-in. grousers. The 
machine has an overall length of 17! 
| ft. and weighs 3,500 lbs.—Northwest 

Machine Works, Portland, Ore. 

























HYDRAULIC PUMP—With a rotat- 
| ing plate for reciprocating the pistons 

without any side thrust a piston type 

hydraulic pump with rotary valve op- 
erates in either direction with one ad- 
justment. The rotary valve is full float- 
ing and hydraulically balanced. The 
Dudley Pump is manufactured in all 
capacities commonly used for hydraulic 
systems.—Cannon & Co., 2320 E. 8th 
St., Los Angeles 21, Calif. 
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New Euclid VB loader pulled by 
Allis-Chalmers HD 19 tractor. Equip- 
ment owned by Terry & Steadman, 
Contractors, Bay City, Michigan. 


24 hours a day 


EN this Euclid VB loader and Allis- 

Chalmers HD 19 tractor went to work on 

the Louisville, Kentucky levee project, the dirt 

really began to fly—1500 cubic yards an hour, 
24 hours a day. 


“Almost double the amount other types of 
equipment move,” the superintendent tells us. 
And no wonder! For the HD 19 boasts a wealth of 
smooth, dependable General Motors Diesel power. 

Because the GM Diesel engine operates on 
the 2-cycle principle, it provides power at every 


DETROIT DIESEL ENGINE DIVISION 


SINGLE ENGINES .. Up to 200 HP. 


GENERAL 


DETROIT 28, MICHIGAN, 
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MULTIPLE UNITS .. Up te 800 HP. 


MOTORS 


General Motors Series 71 Diesel 
Engine as adapted by Allis-Chalmers 
for the HD 19 tractor. 


downstroke. So the “six” performs like a 


“twelve” — turning out more work and sticking 
to it longer. 


Whatever your need for power may be, it will 
pay you well to standardize on General Motors 
Series 71 Diesels. Not only are they frugal with 
fuel, but these engines are long-lived, durable 
workers that are easy to maintain. And you get an 
added bonus of parts interchangeability between 
engines of different sizes. See your local dealer, 
or write directly for further details. 


Gy 


GENERAL’ MOTORS 


DIESEL 
POWER 


1948 



















































You cut power losses . . . get dependable 
starts and stops... when your tractors and 
earthmovers are Velvetouch equipped. 
Because Velvetouch clutch facings and 
brake linings are built tough ... to give 
you peak performance on every job. 
You'll find they last longer, too ... for 
Velvetouch products are all-metal .. . to 
insure maximum service life. 
















Velvetouch clutch discs 
for steering clutches, front 
THE S. K. WELLMAN CO. and rear power control 


1374 East Sist St © Cleveland 3, Ohic unit clutches. 





UTCH FACINGS AND BRAKE LININGS 
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ERIE ||| FLINK SPREADERS 


DOUBLE SUCTION 
TYPE S 
CENTRIFUGAL PUMPS 





BELT 
MOTOR 
OR =: Unquestionab! 
ENGINE the finest r 
DRIVE hydraulic spreader 


Hundreds more transportation companies, cities 
and counties are using Flink Spreaders to 
sptead granulars in ice control and highway 


Sizes From 2” to 12” 


i 
Write for Bulletin No. 38 cp. all or hall Spread forward or backing 
P width of street. Controlled 


ERIE PUMP & ENGINE WORKS == | = {"0™ cab. Write for tineravore 
_152 Glenwood Ave. Medina, N.Y. | FLINK CO. dept. 5-6, Streator, 1. 


Se 
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Manufacturers’ 
Publications 


Batching Equipment—Six }u!!>tj;. 
describe a complete line of bat hing 
equipment ranging from a 114-cu. yd 
aggregate type to a 6-cu. yd. combing 
tion cement-and-aggregate unit. The, 
are used with bins rated from 30 to 404 
tons aggregate capacity and from 100 to 
1,500 bbl. cement capacity.—The /Hei;. 
zel Steel Form & Iron Co., Warren, Ohio 


New Industrial Drills—A 2-color cir. 
cular features the new Fairchild !,-in 
drill and the Hi-Power %-in. mode! 
It is said that the latter is the first indus 
trial type Y-in. drill to sell for under 
$30.—Precision Equipment Co., 2658 \. 
Long Avenue, Chicago 39, Ill. 





Light-Weight Air Hose—A four-page 
broadside on a light-weight air hose fo 
small pneumatic tools pictures and de. 
scribes a new air hose, which is as fley. 
ible as a lamp cord and has many uses 


—The B. F. Goodrich Co., Akron, Ohio. 















Metal Buildings—“More for you 
Building Dollar” is the title of a six. 
page folder describing and illustrating 
the uses of Standard ARMCO 
STEELOX buildings. Included are 
general data showing range of sizes, 
types of doors and windows, partitions. 
ceilings, louvres and ridge ventilators. 
The folder describes the specific appli 
cations for which the buildings may be 
used.—Armco Drainage & Metal Prod- 
ucts, Inc., Middletown, Ohio. 



















Plumbing and Drainage—A new 80- 
page*Wade catalog of sealed air cham- 
bers, grease interceptors and drainage 
and plumbing specialties has _ three 
unique features: Selector tables for de- 
termining roof leader sizes; tabulated 
information on the correction of destruc- 
tive fluid pressure surges, commonly 
called “water hammer”; and tables fo1 









the correct sizing of grease interceptors. 


—Wade Mfg. Co., Elgin, Ill. 








Zoned Equipment—The combination 
of application of tracks and rubber for 
successful earthmoving is the subject o! 
a recently published booklet of 12 pages. 
It is indicated that there are these three 
work zones in this field, viz., clearing. 
pioneering, heavy dozing and pusher 
loader; slow speed hauling over rough 
terrain; and high average haul and 
return speeds where good roads for long 
hauls are encountered. — Caterpilla' 
Tractor Co., Peoria 8, Ill. 
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TOUGHEST MOUNTAIN SERVICE PROVES RPM HEAVY DUTY 
KEEPS TRUCK AND BUS ENGINES CLEAN 


When this engine was pulled out of ” 
service for inspection, and the pho- 
tographs were taken, it had operated 
on RPM Heavy Duty Motor Oil continu- 
ously for 45,000 miles—in service 
that is about as hard on equipment as 
any in the country. It is one of 21 
units used on a mountain bus and 
freight run. They climb to a 5000- 
foot altitude in 15 miles withour a 
stop. Even with 6-bladed fans, pres- 
sure-lubricated timing gears and 10- 
speed transmissions, crankcase temn- 
peratures soar above 240 degrees F. 


As the pictures at right and above show, the p 
crankshaft, bearings, pistons and rings 
from the engine were exceptionally clean. 
RPM Heavy Duty Motor Oil withstands the 


highest operating temperatures. . . sticks 
to the hot spots ordinary oils leave bare. B 


The camshaft was free from lacquer. 
Pushrods, timing gears and other 
parts showed minimum wear. RPM Heavy 
Duty Motor Oil resists oxidation, 
cleans engines of lacquer and main- 
tains a tough lubricating film. It 
does this because of inherent prop- 
erties of its selected base stocks 
and special compounds. 


REMARKS: Many oils, competitive to RPM Heavy Duty Motor 0il, have been tested by Mountain 
Auto Line in their regular service. Tests have been made in all seasons of the year with 
atmospheric temperatures ranging from zero to 100°F. above zero in the shade. RPM Heavy Duty 
Motor Oil is the only oil used that meets every requirement of their engines and prevents 
clogging with lacquer. 


STANDARD TECHNICAL SERVICE conducted and reported this test: If you have 
a lubrication or fuel problem, your Standard Fuel and Lubricant Engineer or Representative 
will give you expert help; or write Standard of California, 225 Bush Street, San Francisco 20. 


a 
STANDARD OF CALIFORNIA « San Francisco, Calif. STANDARD OIL COMPANY OF TEXAS « El Paso, Texas 
THE CALIFORNIA COMPANY « Denver, Colo. THE CALIFORNIA OIL COMPANY + New York 
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Quel 


and still 


going 
strong! 


VETERAN FAELTZEL pranr HAS REPAID 
its COST 42 TIMES OVER IN 17 YEARS - 


@ 1,160,500 barrels of cement have been unloaded is this 
plant. In 1931, time studies indicated the plant cost would 
be repaid at the handling of 25,000 ro 30,000 

barrels. (Note comments by Mr. 

Koss in the following 

letter.) 


Helrzel plants are products of specialized 
engineering, and constructed for lasting, 
trouble-free service. Your requirements for 
plants will be served best by Heltzel. Write 
for information and literature. 


a 3 L if 3 STEEL FORM & IRON (0 
WARREN, OHIO U's & 
\ 
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New Engineering Books 
——— EEE... 


(Continued from page 116) 


INTRODUCTION TO APPLIED MATHEMATIC s 
By Francis D. Murnaghan. 389 pp. J ohy 
Wiley & Sons, New York 16. Chapman 
& Hall, London. $5. 

ENGINEERING Matertats—By Alfred Hy. 
White. Second Edition. 686 pp. McGravy. 
Hill Book Co., New York 18, and London. 
$6. 

IntRopUCTION TO HIGHWAY ENGINEERING 
Fifth Edition—By John H. Bateman, 
538 pp. John Wiley & Sons, New York 
16. Chapman & Hall, London. $5.50, 

RAINFALL AND Runorr—By E. E. Foster. 
487 pp. The Macmillan Co., New York. 
$9. 

NaturaL TANGENTS TO E1¢Ht rae 
Piacrs-—For Every Second of Are 
0 to 90 deg. 630 pp. Parker & Co., | 
Angeles 13, Calif. $15. 


from 


ll 


Reports and Pamphlets 


ee 


EXPERIENCE IN ILLINOIS With Jornts i 
Concrete PAVEMENTS—ENGINEERING Ex- 
PERIMENT STATION BULLETIN SERIES No, 
365. 360 pp. University of Hlinois, Ur 
bana, Ill. $1. 

TraFFic SPEED ENFORCEMENT Po.icies——By 
W.S. Smith and C. S. LeCraw, Jr. 90 pp. 
The Eno Foundation for Highway Traft 
Control, Saugatuck, Conn. 

PROCEEDINGS OF THE SECOND SHort Cours! 
AND CONFERENCE AIRPORT MANAGEMENI 
AND. PLANNING—Bulletin No. 104—Texa- 
Engineering Experiment Station, Agri 
cultural and Mechanical College oi 
Texas. 

Ursan TRANSPORTATION—By Committee on 
Urban Transportation. 29 pp. Transpor 
tation and Communication Department. 
Chamber of Commerce of The United 
States, Washington 6, D. C. 

Tue Zuiwerzee WorKs—Ministry of Re 
construction and Housing, The Hague. 
Holland. 

THe Fracture or Metars—By M. Gen 
samer, E. Saibel, J. T. Ransom and R. E. 
Lowrie. 84 pp. American Welding Soci- 
ety, 33 West 39th Street, New York 18. 
NW, ¥.40L 

NatIONAL SAND AND GRAVEL ASSOCIATION 
Year Book, 1948—Washington 4, D. C. 

Nationa Reapy Mixep Concrete Associ 
aTion YEAR Book 1948—Washington 4. 

Compaction oF Soms—Technical Bulletin 
No. 120—American Road Builders’ Asso- 
ciation, Washington 4, D. C. 

Tue States Neep to Participate IN THE 
FeperaL Airport Act—Technical Bulle- 
tin No. 132—American Road Builder: 
Association, Washington 4, D. C. 

Firty Years oF Buitpinc Procress 1898 
1948, Dawson Brothers Construction 
Company. Syracuse, New York. 

CEMENTS AND Concrete—Office of Techni 
cal Service. United States Department 0! 
Commerce, Washington 25, D. C. 
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Reduce power loss... a 


Yes, you save on power costs when 
you use Hewitt’s Monarch Amber 
Transmission Belting. 


You won’t waste power through belt 
slippage. And you can depend on 
the belt for full power even when 
operating at peak capacity. 


This famous, extra high quality 
belting is made by Hewitt to assure 
maximum power delivery from drive 
pulley to driven pulley. You will find 
that it is especially adaptable for 
your power transmission operations 
where severe flexing—due to small 
pulleys, high speeds, and short 
centers—is encountered 


Monarch straight-edge Amber 
Transmission Belting is made of 
only premium-grade, hard (silver) 
duck. All plies are embedded—com- 
pletely insulated with highest qual- 
ity pure gum rubber compounds— 
to give you the advantages of 
greater freedom from stretch. It 
resists moisture, mildew, grit. 


For maximum performance use 
Monarch Amber Transmission Belt- 


HEWITT RUBBER DIVISION 


ing wherever there are heavy shock 
loads or abuse conditions—in pulp 
and paper mills, saw mills, mines, 
stone crushing plants, oil fields, 
quarries, and other severe trans- 
mission operations. 

Phone your Hewitt distributor for 
further details on this unusual new 
belting. He’s listed in the yellow 
pages of your teiephone directory. 
Or write Hewitt Rubber Division, 
240 Kensington Avenue, Buffalo 5, 
N. Y. No obligation, of course! 


HEWITT 


Transmission 
Belting 
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Why Hewitt Monarch 
Amber Transmission Belting 
Meets Your Needs 


1. Made of highest quality gum 
rubber compounds and premium- 
grade, hard (silver) duck. 


2. All plies straight-laid under 
uniform tension to insure even 
stresses throughout the belting. 


3. Remarkably flexible and free 
from stretch because plies are com- 
pletely insulated with pure gum 
rubber compounds, 


4. No folds, no seams—due to 
straight-edge construction. 
Doubles traction life—makes pos- 
sible use of either side. 


HEWITT-ROBINS INCORPORATED 
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Use fast-working electrical tools on 
any construction or maintenance job 
with this high capacity, portable, com- 
pact electric plant. Equipped with four- 
receptacle box for direct plug-in of tools 
or lights. Available with carrying frame, 
or dolly-mounted. Powered by Onan 10 
HP, two-cylinder, 4-cycle, air-cooled 
engine. Shipped complete . . . ready to 
go! 






Write for catalog 


MENT GUN COMPAN 


“GUNITE’ CONTRACTORS 


GENERAL OFFICES —ALLENTOWN, PENNA..U.S.A. 


Weighs only 315 lh, 






“GUNITE” FOR LINING 
IRRIGATION CANALS 


The reinforced “Gunite” lined canals 
illustrated were built by us in 1940. This 
job is the largest we have done and is 
near Raymondville, Texas. It involved 
214 miles of canals, large and small, 
or about 11% million square feet of 
“GUNITE.” 


“GUNITE” provides watertight, per- 
manent maintenance free linings which 
can be built with economy and speed. 


Our experience in canal lining dates 
back over twenty years and our old jobs 
are still in first class condition, and 
giving good service. 


If you have canal lining problems we 
invite correspondence. We will be glad 
to submit recommendations and esti- 
mates on proposed work. 


Our 72-page bulletin A2300 de- 
scribes canal work and scores of 
other profitable uses of “GUNITE.” 
Write for your free copy. 


LIGHTWEIGHT ELECTRIC PLANT 






4 _ SCK-1150, 5,000 


weotts, 115 volts D.C. 


NEW ONAN “CK” ELECTRIC PLANTS are avoilable 
in 5000 watts D.C, 115 and 230 volts; 2000 and 
3000 watts A.C. in all standard 
COMPLETE ELECTRIC PLANT LINE INCLUDES: A.C.— 
350 te 35,000 watts in all standard voltoges and 
frequencies. D.C_—600 to 15,000 watts, 115 and 230 
volts. Battery Chargers— 500 to 6,000 watts, 6, 12, 
24, 32 and 115 volts. 

ONAN AIR-COOLED ENGINES—CK: 2-cylinder op- 
posed, 10 HP. BH: 2-cylinder opposed, 5‘ HP. 
1B: }-cylinder, 34 HP. 


D. W. ONAN & SONS INC. 
5381Royalston Ave., Minneapolis 5, Minn. 


ONAN exectric PLANTS 
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Law or Contracts SIMPLIFIED—Based op 
Cases Involving Heating, Ventilating ang 
Air Conditioning Contractors and Engi. 
neers. Published by Heating and Ven. 
tilating, 148 Lafayette Street, New York 
13, N.Y. $1. 

Guipe FOR Feperat-Arp Amport Sponsors 
—By W. R. Macatee. Bulletin No. 136. 
American Road Builders’ Association, 
1319 F. St., N. W., Washington 4, D. ¢. 
$1. 

A Lasoratory Development OF Cavita- 
TION-FREE BAFFLE Piers BLvuEstone 
paM, New River West Vircinia—Tech. 
nical Memorandum No. 2-243—Water. 
ways Experiment Station, Vicksburg, 
Miss. $2. 

Mopet Stupy or Wave Anp Source Action, 
NavaL Operatinc Base, TERMINAL 
Istanp, San Pepro, Carir.—Technical 
Memorandum No. 2-237, Waterways Fx. 
periment Station, Vicksburg, Miss. $1. 

MANUAL ON Woop ConsTRUCTION FoR Pre. 
FABRICATED Houses—Office of the Hous 
ing Expediter and Housing Expediter 
and Housing and Home Finance Agency. 
Superintendent of Documents, Washing. 
ton 25, D. C. $1.50. 

Master Hichway Pian For THE Boston 
METROPOLITAN AreEA—Joint Board for 
the Metropolitan Master Highway Plan, 
Boston, Mass. 

Report oN Massacuusetts State Hicu- 
way Neeps Exc.usive or METROPOLITAN 
Boston—By Massachusetts Department 
of Public Works, Boston, Mass. 

SPECIFICATIONS FOR THE ANNUAL MUunNIcI- 
paL Report—By Clarence E. Ridley and 
Herbert A. Simon. The International 
City Managers’ Association, 1313 E. 60th 
St., Chicago, Ill. $2. 

INVESTIGATION OF THE DeEsIGN AND Con- 
TROL OF AspHALT Pavinc MrixtTurEs— 
Three Volumes—Technical Memorandum 
No. 3-254. Waterways Experiment Sta- 
tion, Corps of Engineers, Vicksburg, 
Miss. $1.00 each volume. 


| Burtpinc THE Navy’s Bases 1n Wort 


War II—History of the Bureau of Yards 
and Docks and the Civil Engineer Corps 
1940-1946—Two Volumes. 969 pp. For 
sale by the Superintendent of Docu- 
ments, Washington 25, D. C. $7.00 the 
set. 

THe Hrwasske Vatitey Proyects—The 
Apalachia, Ocoee No. 3, Nottely and 
Chatuge Projects—Vol. 2. Technical Re- 
port No. 5. Tennessee Valley Authority. 
783 pp. For sale by the Superintendent 
of Documents, Washington, D. C. $2.25. 

ConcrETE PropucTtion and CoNntTROL— 
Technical Report No. 21. Tennessee Val- 
ley Authority. 352 pp. For sale by the 
Superintendent of Documents, Washing- 
ton, D. C. $1.50. 

ELEMENTARY AND APPLIED WeELpINc—By 
H. P. Rigsby and C. H. Groneman. 151 
pp. Bruce Publishing Co., 540 N. Mil- 
waukee St., Milwaukee 1, Wisconsin. $2. 


| JouRNAL oF THE INDIAN Roaps Concress- 


No. 3 and 4. 347 pp. Indian Roads Con- 
gress, New Delhi, India. 5s each. 
Reports and Pamphlets 


| Report or CoMMITTEE ON Grape SEPARA- 


| 


TIONS—RaILway anD Hicuway—Techni- 
cal Bulletin No. 133. American Road 
Builders’ Assoc., Washington, D. C. 
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Here’s an easy way to see if you are getting all 
possible profit from your earthmoving jobs. Maybe 
you’re losing money with obsolete equipment 
using a good tractor to haul ten yards when it can 
handle fourteen. 


Modernize now with LaPlant-Choate scrapers! 
Their profit-earning capacity is unmatched! They 


HIGH SPEED EARTHMOVING 


get bigger loads faster and easier in all kinds of 
material. They will carry a smooth, even spread 
in high gear. Savings in tractor and scraper main- 
tenance also add to your profit. Your nearest LPC 
distributor can give you complete details. Ask for 
Bulletin A-1143-A. LaPlant-Choate Manufactur- 
ing Co., Inc., Cedar Rapids, Iowa; 1022 77th Ave., 
Oakland, California. 



















































































@ FIRE BRICK 
@ BUILDING TILE 
@ CONCRETE BLOCKS 


AMAZING ttn feat 


@ You'll be amazed how quickly and 
easily you can cut virtually any spe- 
cial length or shape from the hardest 
masonry materials. Clippers save 
time — save material, assure better 
workmanship on every job. 


Gi DRY 


Ciipper’s exclusive design 
is 2 Gaarentesd to provide 
So Seas economy with 
most rapid cutting speed. 
With or without foot ped- 
al control. 


























































































































No dust. With foot pedal 
control or without. You can 
set the cutting head in lock- 
ed position. The hardest 
materials cut with ease. 


FAST nd FLEXIBLE 


The New Model HD-48 Clipper cuts 
dry just exactly the same as regular 
Clipper Masonry Saws.. and for Dust- 
less masonry cutting just turn on the 
circulating system and slice thru the 
hardest materials. Proven by ten years 
use throughout the world. Guaranteed 
to provide the fastest cuts with lowest 
cost. 


TAILOR MAKE SPECIAL SIZES 


Yes . .. with a Clipper it’s easy to slice 
thru Brick, Tile, Concrete, Glass, Mar- 
ble, Porcelain or 
any kind of Re- 
fractories . . 
Eteaighs cuts, 
artes or Mitres. 
PPERS FOR 
EVERY JOB — 
Priced as low as 
$195. rite for 
Catalog Today! 























































































THE CLIPPER MFG. CO. 


2812 WARWICK e@ KANSAS CITY 8, MO. 
PHILADELPHIA CLEVELAND ST.LOUIS AUSTIN. TEX. 
















Towarp A Greater Vircinita—Virginia 
Dept. of Highways, Richmond, Va. 

TENTATIVE Report OF COMMITTEE ON CosT 
ALLOCATION FOR MULTIPLE PuRPOSsE 
Warer Proyects—American Society of 
Civil Engineers, 33 West 39th St., New 
York City. 

TraFFric ENGINEERING FUNCTIONS AND Ap- 
MINISTRATION—Publication No. 100, 
Public Administration Service, 1313 E. 
60th St., Chicago, Hl. $2.50. 

Yarpace TABLe For Civic Encineers—By 
S. Mark, 2125 Logan St., Murphysboro, 
Ill. $1. 

Hyprotocy oF Five Ittinois Water Sup- 
pLy Reservorrs—lllinois State Water 
Survey Bulletin No. 38—Chief, State Wa- 
ter Survey, Urbana, Illinois. 

Buck.iinc oF Trusses AND Ricip FramMES— 
Engineering Experiment Station Bulletin 
No. 36. Cornell University, Ithaca, N. Y. 
80c. 

THe Lecar 
AGENCIES 
Highway 
Conn. 


RESPONSIBILITIES OF TRAFFIC 
The Eno Foundation for 
Traffic Control, Saugatuck, 


German Motor Roaps—1946—Road Re- 
search Technical Paper No. 8. British 
Information Service, 30 Rockefeller 
Plaza, New York 20, N. Y. 55c. 

INVESTIGATION OF Bripce IMPACTS WITH A 
MecuanicaL Oscmtator—By C._ T. 
West. Engineering Experiment Station 
Bulletin No. 132. Ohio State University, 
Columbus, Ohio. 75c. 


APPRENTICESHIP 
U. S. Depart- 
Copies may be obtained 

from the Bureau of Ap- 

S. Dept. of Labor, Wash- 


NATIONAL STANDARDS OF 
FOR TERRAZZO WORKERS- 
ment of Labor. 
free of charge 
prenticeship, U. 
ington 25, D. C. 

PROCEEDINGS OF THE 22ND ANNUAL SHOR] 
Course In Highway ENncineeRING—Agri- 
cultural and Mechanical College of Texas 

Bulletin No. 105. Texas Engineering 


Experiment Station, _ College Station, 
Texas. 
EpUCATIONAL AND INDUSTRIAL PROBLEMS 


WITH INTERMOLECULAR 
C. A. P. Turner, 964 N. High Street, 
Columbus 1, Ohio. $1.50. 

Russer DevELopMENTS—The British Rub- 
ber Development Board, Market Build- 
ings, Mark Lane, London E. C. 3, Eng- 
land. 

EXTENDING APPLICATION OF THE FINENESS 
Moputus—By S. Walker and F. F. Batel. 
Reprinted from the Journal of American 
Concrete Institute by the National Sand 
and Gravel Association, 1325 E. Street, 
N. W., Washington 4, D. C. 

Correct APPLICATION OF Motor Trucks 
TO THE Reapy Mixep Concrete INpus- 
try-—Technical Information Bulletin No. 
39. National Ready 
Assoc., 1325 E. Street, 
ton 4, D. C. 

APPLICATION OF PLastTic 
DesicN oF Mopern Retnrorcep Con- 
CRETE Structures—By C. S. Whitney. 
Reprinted from the Journal of the Bos- 
ton Society of Civil Engineers, Boston, 
Mass. 

PROCEEDINGS OF THE 33RD ANNUAL Roap 

Scnuoot—Extension Series No. 63—Pur- 

due University, Lafayette, Ind. 


Forces—By 


N. W., Washing- 


THEORY TO THE 
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Mixed Concrete | 


SPARLING MAIN-LINE 
METERS 





When you have a job of measuring 


flows with Consistent Accuracy 


Refer to Pages 10 & Il 
in Bulletin 310 


Note that the graph covers 
Sparling Meters from 2-inch 
to 72-inch; that Accuracy is 
within 2 per cent on low flows 
and remains so within the 
wide rated range. 


If loss of head is important, 
run your finger down the 
graph to the unusually low 
loss for any size meter at any 
rate of flow. 


Turn to Page 18 for specifica- 
tions and prices; page 19 for 
instrument prices, remember- 
ing that every Sparling Meter 
is in itself a complete totaliz- 
ing unit! 


If you haven't a copy of 
Bulletin 310, write for it 
today; it comes upon 
request. 


ec” 
Los Angeles 54...... Box 3277 Terminal Annex 
Chicago 16......... 3104 South Michigan Ave. 
IES. és ae viisceeoacisseene 622 Broadway 
re 101 Park Avenue 
ETE iss 40 aGh0- Seed neb seco 6 Beacon Stree! 
NE, Rives csseee ckvcones 1932 First Avenue 
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use modern treated lumber! 


Highway administrators and the crews main- 
taining signs, guardrails and other public 
construction are quick to see the advantages 


of Pentachlorophenol-treated waod. 


Men concerned with the budget are impressed 
by the full strength protection Pentachloro- 
phenol gives against wood decay— protection 
that Jasts through the years; that cuts mainte- 
nance costs. Moreover, workmen like Penta- 
chlorophenol-treated wood because it’s clean 


and easy to handle. 


Pentachlorophenol is available in quantity 
now. Capitalize on Pentachlorophenol’s addi- 
tional advantages—use Pentachlorophenol- 


treated posts and lumber. 


THE DOW CHEMICAL COMPANY 
MIDLAND, MICHIGAN 


GET THE FACTS TODAY! Send for free, illustrated 
booklet telling how Pentachlorophenol adds years 
t0 building life. Ask for booklet PE 105, 
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CHEMICALS INDISPENSABLE 
TO INDUSTRY AND AGRICULTURE 






















































































‘|  WARRINGTON-¢ 
| VULCAN 


SINGLE-ACTING STEAM 


PILE 
































































@ Like a fighting cham- 
pion, this rugged pile ham- 
mer is always ready for 
tough ones. It handles 
wood, steel or concrete 
piles of any type om job after job, year 
after year, with a minimum of mechan- 
icai difficulty. This proven power and 
durability assures you speed in pile 
driving and a saving in maintenance 
and mechanical costs. 

Operating at medium steam pressure, 
with rapid, regular continuous action, 
the Warrington-Vulcan sinks pile after 
pile with a moderate frequency of low 
velocity blows from a relatively heavy 










































































ram. 
Write for complete details on this 
Single-Acting steam pile hammer— 





proved in action since 1887. 


TRY: eae 


331 North Bell Avenue 






































---Illinois 





Chicago 12 = 















| SHOE Co. . 
| vice-president and director of sales of 


Manufacturers’ 
Activities 





Sales—Richard E. Hoagland has been 
appointed manager of by-products sales 
of the Katser Co. Inc., with office at 
756 South Spring St., Los Angeles 14, 
ea Alvin W. Hicks is sales man- 
ager in the St. Louis, Mo., office of 
Marquette Cement Mrc. Co. in the 
Shell Bldg. His territory is Missouri, 
southern Illinois and southern Indiana. 


| ..- Ralph Lesseig is district sales repre- 


sentative for McCuLLoucn Toot Co. in 
the Rocky Mountain district with head- 
quarters at Casper, Wyo. ... Gordon V. 
Millichamp is manager of the New York 
sales branch of the PENNSYLVANIA Rus- 
BER Co. . . . Robert A. Jackson, struc- 
tural engineer, is district sales manager 
for the Cuicaco Brince & Iron Co. at 
Seattle, Wash. . . . Arthur W. Pugsley 
has joined the executive staff of the 
TRUNDLE ENGINEERING Co., Cleveland, 
Ohio, as vice-president and sales man- 
ager. . . . Patrick G. Train is sales 
manager for the ARCHITECTURAL PoRCE- 
LAIN ConstRUCTORS at 2827 Union St., 
Oakland, Calif... . Wm. H. Starbuck 
is assistant general sales manager of 
the Ketioce division of the AMERICAN 
BraKE SHOE Co. at Rochester, N. Y.... 
Jack R. Gregson is district sales man- 
ager of the WELLMAN ENGINEERING Co. 
in the eastern territory with offices at 
No. 2612 Graybar Bldg., 420 Lexington 
Ave., New York, N. Y. ... Robinson F. 
Barker is assistant manager of plate 
glass sales for PrttssuRGH PLATE GLass 
Co. . . . Thos. A. Cantrell is district 
manager for western New York and 


| Ontario and Quebec for THe Evcuip 


Roap Macuinery Co. ... John H. Poul- 
son has been appointed regional sales 
supervisor in the eastern district for 
Eutectic Weipinc AtLoys Corp., mak- 
ers and distributors of low heat gas and 
arc-welding rods and fluxes. . .. Wm. 
J. Carney has been appointed sales 
manager of the engineered fabrication 
division of the Epwarp Hines LuMBER 
Co., at 2431 South Wolcott Ave., Chi- 
cago, Ill... . C. P. Corrigan has been 
appointed district sales manager for the 
Cleveland, Ohio, area of the Ramapo 
Ajax division of the AMERICAN BRAKE 
. . Roy S. Rankin, former 


Harris Caroriric Sates, Inc., Detroit, 
Mich., has become manager of the 
ProcressivE WeELpER Sates Co. of 
Michigan, Maccabees Bldg., Detroit. 
... Alvin W. Hicks, former service engi- 
neer in the Memphis, Tenn., sales office 
of the Marquette Cement Mec. Co., 
has succeeded H. C. Shields, resigned, 
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How to 
design and install 


efficient, money-saving 


RADIANT HEATING 
SYSTEMS 


Here is detailed, up-to-date information for engi 








neers, architects, and home-builders on the design 
and installation of efficient radiant heating eq 


ment. This new book covers the subject thorough|, 
—from a brief outline of physiological reactions ¢ 
temperature conditions and the basic principles of 
radiant heat, to step-by-step methods for designing, 
laying out, and applying radiant heating equipmen: 
to all types of building. 





RADIANT 
HEATING 


BY RICHARD W. SHOEMAKER 
Consulting Engineer on Radiant Heating 

















ages THIS 306-page handbook brings you 

242 dueietions the authoritative engineering data, 
bart ad ’ and proven iques . . . the 
COATES am factual information you need to 
tables, $4.00 understand, evaluate, and use radiant 
CONTENTS hestias to best ea 5S gives 
specific reasons for rapidly grow- 

yl 4 of ~~ | 

¥ of heat control and shows you how to 

Greens on apply it efficiently and economically 


Complete with illustrations and sche- 
matic diagrams, this book describes 
currently available equipment—shows 


2. Advantaces 
3. Location in 


Ruildings — how to install it in various types of 
4. Location in new and existing buildings—and pro 
Residences 


vides concise explanations and formu 
5. The Radiant las to help you design and specify 
Heating Plant radiant heating systems to fill any 
6. Control Sys- requirements. 
tems - 
7. Design . 
8. Installation 
9. padinnt Cool- 


ng 
10. Method of De- f) 
sign 


10 DAYS 
FREE 





McGraw-Hill Book Co. Inc., 330 W. 42nd St. 
N. Y. C. 18 
Send me Shoemaker’s RADIANT HEATING for 10 days’ 


examination on approval. In 10 days I will remit $4.00 
plus a few cents postage or return the book postpaid.* 


Position 


*SAVE! We pay mailing costs if you send cash with 
order. Same return privilege. 
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Theres EXTRA Performance 


jn EVERY Attachment with 


| all-wheel DRIVE 
oan all-wheel STEER 


aes 


An unrivalled line of attachments is available 
for the “88-H,” ‘“99-H” -and Master “99” Power 
Graders ... each attachment designed for a 

type of work ordinarily done by a separate 
machine. All-Wheel Drive and All-Wheel Steer 
make it possible to use either a front- or 
rear-mounted attachment with no sacrifice 


of operating efficiency, where ordinary graders— 
handicapped by front-end inertia and lack of 
rear steer—would be helpless through loss of 
traction or directional control. 


Austin-Western Power Graders— without 
attachments—work more hours each year than 
ordinary graders; with attachments, their 
uses are multiplied and their value 
correspondingly increased. 


AUSTIN-WESTERN COMPANY, AURORA, ILLINOIS, U.S. A. 
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When you use a 


SAUERMAN MACHINE 


with one-man control 





























You can be sure of doing a better job of 
handling any kind of material with these 
long range machines. The operator re- 
quires no special training. Range is flex- 












































NOs os operation economical . . . mainte- Mobile Sauerman Power Scraper (com- 
nance cost low. Sauerman machines are 2350 iF irae8 fee besten Backes dian 
setting records for long-time service. SF ee oe a oe 

: . an adumps spot im Cars. “Cu. Ya. 
Some installed 25 years ago are still oper- bucket bandles 200 cu. yds. per bour. 
ating. 








Write for Sauerman catalog giving engineering and 
operational data on all Sauerman machines, and 
, showing typical installations with information on 
j costs. 


) SAUERMAN BROS., Inc. 


532 S. Clinton St. Chicago 7, Ill. 


























































































“WE CLEAN A ROAD 
GRADER IN & HOURS 


HYPRESSURE fammagy J 1HAND CLEANING 
7 Xs Pe ae 



















USED TO TARE 








« 80 HOURS” 
ca 
MYPRESSURE JENNY : Hypressure Jenny cleans all cyp9s of constructio; too 
CLEANS : CE . «10 times faster it can 
by a highly atomized mixture of Here’s what some other construction equipment 
steam, hot water and ae > users say about Hypressure Jenny steam cleaning: 
Saismceioonee ° “We save $25.00 on each piece of equipment we 
gun. Mud, muck ‘are e clean with Hypressure Jenny. 
removed almost instantly. @ “Hypressure Jenny steam cleaning helps us locate 
Hypressure Jenny is portable... e fractures and trouble on bulldozers before they 
ny and —— to —, e break down.” 
ina: can ope © “One man with Hypressure Jenny can clean equip- 

it. Full-powered, all-purpose, e Ment in one hour = formerly required 18 hours 
heavy-duty models are available clean by hand.” 
from $388.00 to $555.00. ° drag 


Wire or write for full information. No obligation. 


HYPRESSURE JENNY DIVISION 











HOMESTEAD VALVE MANUFACTURING COMPANY 
P.O. Box 31 Serving Since 1892 Cogaopolis, Pa. 












October 


as sales manager at the St. Louis o/ 
1221 Locust St., for sales in Mis. 
and southern Illinois ... S. DeVrie- 
been appointed exclusive sales 1 


material handling equipment in Co 
ticut for the Grorce Hatss Mere. | 
Inc., of New York 
assistant manager of the Pittsburgh 

trict sales office of the ATLAs Pow) 
Co., has been 


J. L. Wetzel succeeds \ 
Flippo at Pittsburgh ... R. E. Stieve) 
is in the general sales department o{ 
Hyster Co., 
handle special sales assignments. 
is replaced in the southeastern tery 
tory by W. R. Hunt . 
manager of sales, INTERNATIONAL Hp. 
VESTER industrial power division, 
these assignments: 

Bess, formerly zone manager, indus. 


.. Neal Hige ls, 


". L. Boughton, formerly zon 
manager, industrial power sales at Bos. 
ton, Mass., industrial power manager, 
eastern region; J. D. Gladden, formerly 
zone manager, industrial power sales at 
Pittsburgh, Pa., industrial power man- 
ager, southern region; W. M. Holland, 
formerly manager, supply and_ inven. 
tory, industrial power division, indus- 
trial power manager, central region: 
I. P. Payne, formerly manager, Houston. 
Tex., farm equipment branch, industrial 
power manager, southwest region; and 
D. I. Persons, formerly manager Spo- 
kane branch, industrial power manager. 
western region. 


Distributors—Two new middle west- 
ern distributors have been announced 
by Tracy Mrc. Co., Pittsburgh, Pa. 
DistRIBUTORS, 
Inc., 942 North 24th St., Omaha, Neb.. 
and Mipwest-TIMMERMAN 
Moines and Davenport, Iowa. 
representatives are R. U. Lyncu, Inc.. 
9 Federal St., Providence, R. I., and 
NORTHEASTERN Distriputors, INc., 588 
Commonwealth Ave., Boston, Mass... . 
E. B. White 
PLASTEEL Propucts Co., of Washington, 
Pa., in Kansas City, Mo., and adjacent 
territory ... THE Tyson Beartinc Corp. 
of Massillon, Ohio, has appointed R. A. 
Ropriguez, Inc., 55 West 42nd Street, 
New York City, as export representa- 
tive, except for Canada. 





representative 


Personalities—S. R. Zimmerman, Jr., 
been named director of friction 
material research and development for 
RAYBESTOS-MANHATTAN, 
plants at Stratford, Conn.; Manheim, 
Pa.; Passaic, N. J., and North Charles- 
L. A. Dixon has been 
appointed vice-president of the meter 


Dae ee 
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and valve divisions of the RocKWELL 
Mec. Co., Pittsburgh, Pa. . . . Lorenzo 
Semple, formerly vice-president of 
) awentrcAaN Water Works Co., Inc., of 
New York, has been elected vice-presi- 
) dent of the Lustron Corp., Columbus, 
| Ohio, which is a new producer of 
porcelain enamel steel houses. 
Leonard Florshitm has been named 
chairman of the board of the Inpe- 
pENDENT PNEUMATIC Toot Co., Aurora, 
Il. ... Dallas S. Casley has been ap- 
pointed chief engineer of the plant of 
the PENN Meta Co., INnc., at Parkers- 
burg, W. Va., to assist George A. 
| Stevenson, vice-president in charge of 
operations, in an extensive construc- 
' tion and improvement program. . . . 
| Gustave R. Geiger is now supervisor 
of quality control of the SKF Inous- 
tries, INC., main plants at Philadelphia, 
Pa... . Clarence W. Winchell, who 
recently resigned as chief of the BuREAU 
or STANDARDS OF NEW Jersey, has 
joined the staff of the U. S. Testine 
Co., Inc., Hoboken, N. J.... W. F. 
Armstrong is the new general manager 
of the CHevrotet Motor division. He 
succeeds the late Nicholas Dreystadt . . . 
Francis H. Miller, Fremont, Ohio, 
former assistant engineer of Sandusky 
County, has been named field represen- 
tative for the PorTLAND CEMENT ASSN. 
in 25 central and southern Ohio coun- 
ties...G. A. Gilbertson, formerly sales 
manager of the industrial power division 
of the INTERNATIONAL Harvester Co. 
has become vice-president of the FRANK 
G. Houcu Co., Libertyville, Ill., manu- 
facturers of road building and material 
handling equipment . . . Paul Brainard 
is head of the newly-created Hyster 
engineering standards department of 
the Hyster Co., Portland, Ore. .. . John 
H. R. McDonald, formerly of Glasgow, 
Scotland, is now general manager of 
the Home division, Knox, Corp., Thom- 
son, Ga. 


Deceased—Newman Ebersole, 61, di- 
rector of purchase of Armco STEEL 
Corp., died in Cleveland, Ohio, Sept. 22. 


Miscellany—MasoniteE Corp. has 
established five annual competitive col- 
lege scholarships for children of em- 
ployes of the hardboard plant at Laurel, 
Miss. . . . METALLIZING ENGINEERING 
Co., Inc., Long Island City, N. Y., has 
just celebrated its 50th anniversary. 

. On account of rising manufactur- 
ing costs SKF Inpustries INc., is in- 
creasing prices on most of its products 
the rise averaging less than ten percent. 

. J. H. Wittrams & Co., Buffalo, N. Y., 
maker of drop forgings and drop- 
forged tools has opened a warehouse 
and sales office in Los Angeles, Calif. 
at 2266 East 38th St. (Vernon). Charles 
F. Coates is western district manager 
at that address. 


SIMPLE, 


EE YEOMANS CENTRIFUGAL 
AY AL Pai ay — HORIZONTAL 


If an ample dry-pit can be provided, this is the 
right pump—with pump and direct connected 
T0 motor on a common bed plate, located to avoid 
suction lift. Initial cost is low, it is easy to in- 


aT" AT’S THE stall and maintain. It is rigid, and misalign- 
ment in shaft and bearings is virtually impossible. 


$65O5006068680000000000000000008 


ay p YEOMANS 


CENTRIFUGAL 


\ — VERTICAL 
; Where possibility of 
. Me flooding the pit makes 


it unwise or too costly 


' to install motors and 

ace) PUMP controls, or when deep 
—_ incoming sewers or other 

9 ” a FP factors limit the size of 
SEWAGE? the pit, the vertical 
: pump is a practical so- 

lution. Pumps may be 

connected by vertical 


shafts to motors on an upper level; and dry-pit pumps with suction piping to an adjoin- 
ing collection well is preferable to submerged pumps. 


if. YEOMANS - SHONE Where sollonage of 
sewage is so sma 

PNEUMATIC EJECTOR gs to make a cen- 

trifugal pump physi- 

cally impractical, where attention and maintenance 

must be held to a minimum—the world-wide ideal 

answer is the trusty Yeomans-Shone Pneumatic Sewage 

Ejector. This famous unit has a 70-year record of 

efficiency in handling raw sewage and sludge, in 

municipal systems, urban buildings, industrial plants. 

i cae appropriate where compressed air is used for other purposes. 


These three respected units are alike in this: workmanship. Bulletins on these pumps con- 
Yeomans designed them and Yeomans builds tain selection tables and helpful engineer- 
them — facts which in themselves are sound ing data — good literature to have on hand. 
evidence of thorough engineering and good The coupon makes it easy to get them. 


a 


i399 WTEOMANS _ i943 


50 YEARS OF PUMP EXPERIENCE 


YEOMANS BROTHERS COMPANY 
1445 North Dayton Street, Chicago 22, Illinois 
Please send bulletins checked: 


Yeomans Centrifugal Sewage Pumps — Horizontal and Vertical [] Bulletin 6203 
Yeomans-Shone Pneumatic Sewage Ejector C) Bulletin 4004 


Name 


City State 


s 

s 

. 

a eS 
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CUT YOUR COSTS 
as 


with 
LANK-TECO Trusses 


Such saving has been accomplished 
by Timber Engineering Company's 
design of a combination pitch-flat-top 
roof truss (illustrated)—simple in 
design, economical, proved superior! 


lad eed 


Lank-Teco saves construction costs. 
Details are simplied so that lay out 
and fabrication of the trusses is done 
quickly. You also save up to 50% in 
materials and hardware with Lank- 
Teco trusses. 


TEST PROOF 


of Lank-Teco superiority: under test, a 
50’ Lank-Teco truss span was loaded to 
full design load of about 25,000 lbs., 
for 7 months, which was double the de- 
signed for time of loading. Despite the 
long loading period, results were: de- 
flection only one-half that of similar 
span flat-top truss also tested. The 
Lank-Teco truss was overloaded to 
failure after seven months and carried 
— 24, times design load before 
ure. 


FREE DESIGN DATA 


Typical Designs for 40’, 48’ and 60’ 
spans are available—yours for asking 


us! 
WRITE TODAY 


TIMBER 
ENGINEERING COMPANY 


WASHINGTON, D. C. 


Please send FREE Design Data for size 
span checked 


40° 2 48° 0 
Name 


Cempany 


je Saeeeessssseescess sesesusessoosses4y 


Street .... 


| 
i 
i 


z f 


Men and Jobs 


Charles E. Wells, who has been city 
manager or acting city manager of Al- 
buquerque, N. M., for most of the last 
15 years, once again holds the job on 
a permanent basis. After 14 years as 
city manager, he quit last October after 
the city election resulted in a change of 
control of the city commission. There 
followed several months of attempts by 
the commission to hire a new manager. 
Three men chosen in succession with- 
drew their applications or quit—one 
before he had accepted the offer, an- 
other after he had been chosen and 
accepted, and the third after serving 
nine days as manager. All three blamed 
politics for their actions. Last January, 
Wells was named “acting city mana- 
ger”, after it appeared the post would 
go begging. The city commission now 
has made the appointment permanent. 


Samuel R. Harrison, civil engineer, 
and a Washington, D. C., employee for 
27 years, was promoted to district 
engineer of streets recently, succeeding 
J. N. Robertson, who is now director 
of highways. Leland M. Hedgecock was 
named deputy engineer of streets and 
Lewis R. Watson, Jr., was appointed 
chief of construction and design. 


Robert D. Carpenter, Lansing, Mich., 
has been appointed planning director 
for the Fort Wayne, Ind., City Plan 
Commission, succeeding George C. Hay- 
ward, who resigned to become executive- 
secretary of the Citizens Development 
Committee in Cincinnati, Ohio. Carpen- 
ter holds a master’s degree in city plan- 
ning from Massachusetts Institute of 
Technology. He was associated with 
Harland Bartholomew, St. Louis plan- 
ning consultant. During the war he 
became a lieutenant in the Corps of 
Engineers and served overseas. 


Marvin T. Leeper, for the last five 
years assistant plant engineer of the 
American Bridge Co., Gary, Ind., has 
been promoted to plant engineer, suc- 
ceeding the late C. J. Kennedy. Mr. 
Leeper joined the company in 1926 
shortly after having been graduated 
from the University of Arkansas with 
a B.S. of C.E. degree. 


Joseph B. Brooks, B.S. in C.E., 
Washington University, 1942, has re- 
signed as engineer assistant to the presi- 
dent of the Board of Public Service of 
St. Louis, Mo., to become civil engineer 
assistant to his father, Robert B. Brooks, 
consulting engineer, 1310 Ambassador 
Building, St. Louis 1, Mo. 

October 


14, 1948 « 


Save time and money on 


CONCRETE CUTTING 


®0On highways, fine marbles, asp); 
brick, terrazzo, tile, or granite, res)i, 
are always the same—a smooth finis) 
and perfect 90° angles. One man cap 
operate without previous training 
Powerful enough? for big jols— 
economical enough for emall one 
Ideal for scattered work because 

of ease of transporting — 5 

minutes to load and unload 

and get it working. Let us send 

you descriptive circular—write 


@ quick 

® accurate 
® economical 
@ clean 


DEALERS 
Write for 
Information 
on 
territories 
we have open 


BURLINGTON 
WISCONSIN 


BACKLIN PRODUCTS CO. 


KEEP YOUR 


CONVEYOR 
|BELTS GOING 


FLEXCO H D 
RIP PLATES 


are used in re. 
pairing rips and 
patching con- 
veyor belts. 
Their use saves 
expensive re- 
placements and 
extended = shut- 
downs. 


tr 


FLEXCO H D 
BELT FAST- 


@ Avoid shutdowns and 
lengthen the life of your 
conveyor belts and bucket 
elevator belts by using 
Flexco belt fasteners. Thou- 
sands of companies have 
stepped up the perform. 
ance of conveyor lines and 
cut costs by using Flexco 
methods, 


Bulletin F-100 shows ex- 
actly how to make tight butt 


ENERS make a 
strong, tight butt 
joint with long 
life. Recessed 
plates embed in 
belt, compress 
belt ends and 
prevent ply sep- 
aration. Six sizes 
in steel and 
alloys. 


joints in conveyor belts 


with Flexco. 
Also illus- 
trates step by 
step the latest 
practice in re- 
pairing rips 
and putting 
in patches. 


FLEXIBLE STEEL LACING CO. 
4656 W. Lexington St., Chicago oF 09: 


“Write fer 


FLEXCO Ei EL® BELT FASTENERS 


Sold by supply houses everywhere 
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Local Engines Make Good 


. s 
i a * ‘ : Ra 


@ With the “home town folks” there’s no distance to 
lend enchantment. They know what you make, and 
how you make it. If they use what you make, like what 
it does for them and how it does it...and say so... 
you’ve got something ! 


When Mr. E. J. Stephan and Mr. Grover Dobbertin 
tell you, “For many years Waukesha County has been 
purchasing road equipment powered with Waukesha 
Motors” and speak of Waukeshas’ “fine performance” 
it is significant. They are the Highway Commissioner 
and the Chairman of the Highway Committee of 
Waukesha County. 


They go on to say: “Most of our large maintenance 
trucks are equipped with your motors as well as a 
large power shovel and air compressor. These units 
have given us very satisfactory results. 


“Just recently we purchased one of your LARGE 
DIESEL POWER UNITS for our new crushing plant 
and it is proving out far beyond our expectations. 
One short day we crushed over 600 yds. of gravel, 
which is about double the production of the unit 
owned and operated by Waukesha County previous to 


Pre 


. : mg . e Ms 
iy, ea tej : 5 ip eth eae 


the installation of the Waukesha Motor Company 


Diesel... The service that you render when needed 
is superb.” 


The Diesel unit referred to is the Waukesha Super 
Duty Diesel. Mounted on its own trailer it is a general 
utility rig and may be used for any number of appli- 
cations. 


Consult Waukesha engineers on all your power prob- 
lems. Send for Bulletin 1418. 


SUPER DUTY 
DIESEL Model 


6-WAKDU 
POWER UNIT 
six cyl., 6% in. 
bore x 64 in. 
stroke, 1197 
cu. in. displ., 
190 hp. max. 
rating at 1300 
rpm. 


| WAUKESHA MOTOR COMPANY, WAUKESHA, WIS., NEW YORK, TULSA, LOS ANGELES 
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Fred F. Loy, Cedar Rapids, is djs. 
FOR FAST accents ce dara Port 7 
Cement Association, succeeding R. F 
AND Dierking. ; 
LOW COST ~ Burroughs oe a re-ap. 
| pointed city engineer of Sapulpa, Okla 

ACCURATE 


Col. Chester C. Hough, Corps of 

KNOWLEDGE | Engineers, has been named First Arm, 
| Engineer, General Courtney H. Hodges, 

OF Commanding General, has announced. 


He replaces Brig. Gen. George J. | 
BEDROCK — | Wits icon atizned se Desens 
gi ? N h Atl i Di isi . ‘0 ys 
CONDITIONS — tlantic Division, Cor; 


A major reorganization of the aque. 
duct division of the Los Angeles Water 
and Power Department has _ placed 
Wayne W. Wyckoff, aqueduct enginee 
in charge of the hydrographic field 
operations of the Inyo-Mono district 
Sydney L. Parratt became head of the 
newly-created post of northern distri-! 
aqueduct engineer. Robert V. Phillips. 
office engineer, has been given charze 
of field and office engineering, hydro. 
logic field work and engineering labor- 
atory operations. An appointment is to 
be made soon to the newly-created post 
of southern district aqueduct efagineer 
The changes were announced by Gen- 
eral Manager Samuel B. Morris, and 
Chief Engineer of Water Works Laur. 
ance E. Goit. 


Edward J. Vaughan, West Hartford. 
Conn., has been appointed inspector o! 
state housing by Administrator Prentice 
: White of the Connecticut State Hous 
: alan CS Ae a ata OS Aiden) ing Authority. Mr. Vaughan is classi- 
fied as a building code engineer and 
; y HYDRAULIC TESTING DRILL it will be his duty to ascertain if all 
housing units are built according to 
mptre plans approved by the authority. Any 
leviation from specifications will be 
When you drill to bedrock you want to know your sub- : ao sre 
surface conditions—but at LOW COST. Here is the rig ee SE Ob Sea eels 
that you can transport and set up easily and economically ; 

in rough country, with a couple of men if necessary. ee ee ak 
Designed especially for this class of work. Extensively Bins Sannesrrenan Santen rete 
eed hapa bgt» yi gaan one many athens. engineers on its staff as follows: District 
g _ No. 4, Scranton, Paul B. Gilroy, of 


ee Carbondale j j : Distric 
; , project engineer; District 
asy fo transport, setup, take down No. 5, ieee Ambrose R. West, o/ 


JUST THE DRILL FOR ROUGH COUNTRY Allentown, assistant district engineer 


and District No. 8, Harrisburg, MeClay 
Outfit weighs only a total of 800 Ibs. for 50 ft. drilling Gibson, of Carlisle, resident engineer. 
depths. Gives accurate samples of materials drilled. Every 
part can be handled by one or two men. Send for descrip- 


tive circular giving complete specifications. It will help Donald D. Ranger, formerly of Madi- 
if you advise us regarding drilling depths and general son, Wis., has been added to the Mis- 
asters Gem. soula, Mont., staff of the Public Road: 


Administration as highway engineer. 


New York Encineerinc Company Rane eto 2 
75 Vitae —) haat YORK, N. A pointed city engineer at Sandusky, Ohio. 


succeeding Clarence E. Stockdale. Mr 


Works: YONKERS, N.Y. Hartung had served as city engineer 
from 1934 to 1941, when he resigned. 
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34 YEARS scvcmen, mo. 


East Bridge Street 
Oswego, N. Y. 


27 YEARS ccp2 cirerdeou, mo. 


Bib al iA ecals Sin, ces unn ssn Vi Daa ililta ents ren cst as is. ba tiled 


20 YEARS avecccn, wosn 
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Old Streets a with 


CONCRETE 


Stand the Test of Time and Traffic 


— with concrete is a practical way to make 
durable new pavements of old worn surfaces. This 
renovation is economical and quickly achieved if the 
old pavement has a sound base that can be used as a 


foundation for the new concrete topping. 


Concrete resurfacing is also the answer to the prob- 
lem of strengthening old thin-slab pavements that are 
no longer adequate for present or anticipated traffic 
loads. These old, thin slabs often need widening, too. 
Both jobs can be done simultaneously—at a saving of 


time, money and inconvenience. 


Streets resurfaced with concrete are smooth-riding, 
strong, durable and economical. Hundreds, like the few 
shown at the left, have given highly satisfactory ser- 
vice for twenty or thirty years and more. Such streets 
have all the advantages of new concrete pavements: 
uniformly high skid resistance, wet or dry; low main- 
tenance cost; greater safety at night due to concrete’s 


light reflectance—highest of all pavement surfaces. 


Write today for a free copy of a new illustrated 
bulletin, ‘‘Concrete Resurfacing for Old Pavements,” 
which describes many resurfacing projects and con- 
tains valuable design data. This booklet is distributed 


only in the United States and Canada. 


PORTLAND CEMENT ASSOCIATION 
Dept. 10b-17, 33 W. Grand Ave., Chicago 10, Ill. 


A national organization to improve and extend the uses of portland cement 
and concrete . . . through scientific research and engineering field work 
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LOW COST 
PORTABLE HEAT 


FOR YOUR SMALLER JOBS 













THE NEW 
HERMAN 
NELSON 


Economy Model 
Portable Heater 







































© Provides Quick, Clean, Safe Heat — without 
smoke, soot, fumes or open flame! 








© Abundant fresh, heated air — forced to areas 
where most needed! 

















Still Available 


1 Burns range oil, kerosene or prime white 
j distillate—costs but 19¢ per hour! 

















125,000 BTU per hour capacity—enough to 
heat almost two ordinary 5-room houses. 











Electric motor powered; 115-230 volt, 60 
cycle, single phase. 














One 12” dia. x 12’ long, extendable hot air 
duct. 














Small, compact, light weight. 
LOW PRICED FOR THE SMALLER JOBS! 


Write for Interesting Free Booklet on 
"Cost Control" 














The original Herman Nelson, gaso- 
line burning, gasoline engine pow- 
ered, Portable Heaters. For areas 
lacking electric power. Completely 
self-powered. Easily portable by one 
man. 






































THE HERMAN NELSON 
CORPORATION ‘oie’ 


E 
INOIS 
SINCE 1906 MANUFACTURERS OF QUALITY HEATING AND VENTILATING PRODUCTS 


4 WELLPOINT 
— z SYSTEM 
The Stang System has proved its efficiency and 


za economy on both large and small jobs all over 
SO ieekemee § the United States. Stang engineering and super- 
vision in planning, installation and operation 
insures a DRY JOB at all times. 


JOHN W STA | ©) CORPORATION 


8221 Atlantic Ave 
P.O. Box 631, Bell, Cal 















































ENGINEERING 





SUPERVISION 








o 
EQUIPMENT 





to keep jobs 


DRY 





2 Breadway 
New York 4, N.Y. 
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Elections and 
Activities 


The Interstate Commission on th: 
Potomac River Basin at its recent an 
nual meeting recommended that the 
U. S. Public Health Service be re. 
quested to initiate a sanitary survey of 
the Potomac River Basin, in coopera. 
tion with the states and the commission, 
to determine more detailed information 
as to pollution conditions and the best 
possible location for permanent samp. 
ling points on main streams within the 
area; (2) announced that a cooperative 
pollution abatement program for the 
Upper Potomac River area would be 
undertaken by Maryland, West Virginia, 
and Pennsylvania; and (3) agreement 
by the Maryland Water Pollution and 
the West Virginia Water Commissions 
to carry out a program for pollution 
abatement: determine stream condi- 
tions; contact municipalities and indus. 
tries contributing to the badly polluted 
areas; encourage polluters to take spe- 
cific steps toward correction of pollution 
by change in processes and treatment 
of wastes; and provide for faithful op- 
eration of waste treatment facilities. 
The commission will soon publish a 
municipal guide, which will be a com 
panion publication to its waste treat- 
ment guide, dealing with the treatment 
of municipal sanitary sewage, and the 
financing of such projects. The follow- 
ing officers were reelected: Chairman. 
Raymond V. Long; Vice-Chairman. 
Harold A. Kemp; Treasurer, Daniel L. 
Seckinger; General Counsel, Oliver 
Gasch. Edwin R. Cotton continues as 
director of the commission. 


At the annual convention of the Asso- 
ciation of Western State Engineers, held 
recently in Flagstaff, Ariz., J. J. Walsh. 
North Dakota State Engineer, was 
elected president. The 1949 convention 
of the Association will be held in Bis- 
marck or some other North Dakota city 


At the concurrent annual meetings of 
the Roadmasters and Maintenance 0! 
Way Association and the American 
Railway Bridge & Building Association. 
held in Chicago, Sept. 20-22, the follow- 
ing officers were elected. President of 
the R&EMWA, R. L. Fox, division engi 
neer, Southern Ry., Alexandria, Va.:; 
vice-presidents, Neal D. Howard, West- 
ern Editor, Railway Age, Chicago, and 
A. G. Reese, district engineer, Chicago. 
Burlington & Quincy Ry., Galesburg. 
Tl. 

New officers of the ARB&BA are 
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Power shovel built by the 
Hanson Clutch and Machin- 
ery Company, Tiffin, Ohio 
Mayari R was used in the 
boom, lower bed, and up- 
per bed frame. 


Nobody knows better than the contractor just how much 
punishment today’s construction equipment has to take. 


In order to improve the service life and increase the operat- 
ing efficiency of this machinery, manufacturers are now 
Hydraulic dump truck built by The Daybrook Hydraulic Corpora using low-alloy, high-tensile Mayari R in place of ordinary 
tion, Bowling Green, Ohio. Thecall-welded body is of Ma aii ° . 
carbon steel for many critical parts. With such equipment 
the contractor can count on fewer failures from overload- 
Sand and cinder spreader built by the Baughman Manv- ing, less wear from abrasion, reduced deterioration from 
facturing Co., Jerseyville, Ill. The bed is built of Mayari R. : . ‘ 
atmospheric corrosion, and less damage from battering. 
Mayari R withstands rougher treatment because it has me- 
chanical and physical properties far superior to those of 
ordinary structural-quality steel. At only slight increase in 
initial cost, Mayari R adds substantially to the performance 
and the value of many types of construction equipment. 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 


On the Pacific Coast Bethlebem products are sold BETH aa 3”) 


by Bethlebem Pacific Coast Steel Corporation 3 a 3 ei 


Export Distributor: 
Bethlebem Steel Export Corporation 


Dual-drum paving machine built by the Ransome Machinery Cor- 
poration, Dunellen, N. J. The mixing drum and fins are made 
from Mayari R. 


MayariR nae JZ: 
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15,000 2m 
™ CONCRETE 


FLEXIBLE SHAFT SPEED 
ONLY 
3,600 rem. 


This amazing step-up in frequency 
of the vibrator head is made possible by a patented, non-eccentric 
rotor device found only in Vibro-Plus vibrators. 
30% HIGHER FREQUENCY 

® save 500% on labor 

® save as much as a bag of cement per cubic yard. 

® concrete of uniform strength and density 
LOW SPEED FLEXIBLE SHAFT 

® less mechanical wear and tear © longer unit life 
No time is lost for periodic stripping down. The flexible shaft 


can be lubricated in less than 20 seconds. THE VIBRATOR 
HEAD RUNS DRY. 


Vibro-Plus is designed and built for long, uninterrupted work 
periods. 






















formation of profitable interest to: 


everyone associated with concrete‘ CORPORATION 
construction. | 243 W. 55th St. N.Y.C. \Y 


A few choice territories available for distributors 


Write for technical booklet giving in-\ VIBRO-PLUS \ £8) 























45 TONS 


OF 15 FOOT PENSTOCK TUBE 


is successfully transported on this 


ROGERS vraier 


Extreme lengthwise ara 

































crosswise axle oscillation is 

attained in the rear end de- 

sign of this type D Trailer. 

This load rides evenly and 

easily as the trailer wheelsf 

A i a 
. irregularities. 


EXPERIENCE builds ’em PERFORMANCE sells ’em 


ROGERS BROTHERS CORPORATION 


sIGNERS and BUILDERS of HEAVY DUTY TRAILERS 
SINCE 1915 











135 ORCHARD st. ALBION, PENNA. 
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president, E. H. Barnhart, division en 
gineer, Baltimore & Ohio R. R., Gar 
rett, Ind.; vice presidents, W. F. \a; 
tens, general foreman, Santa Fe Ry 

San Bernardino, Calif., W. A. Huck-te; 

general bridge supervisor, Mis-our; 
Pacific Ry., St. Louis; Guy E. Martin 
superintendent of water service, II|inoi. 
Central R. R., Chicago, and F. R. Spof 
ford, ass’t. division engineer, Boston & 
Maine R. R. Dover, N. H. L. C. Winkel! 
hous, architectural engineer, Chicago & 
North Western Ry., Chicago, was 
elected treasurer. 

An unusual feature of the joint pro. 
gram was a woman speaker, Ruth Ter- 
zaghi, geologist, who is consultant to 
the Association of American Railroads 
on research into the causes of concrete 
deterioration. She is the wife of Kar! 
Terzaghi, authority on soil mechanics. 


Preceding a meeting of the Engineer. 
ing Institute of Canada, and the Asso- 
ciation of Professional Engineers at St. 
Andrews, N. B., was a meeting of the 
EIC council. Austin Wright, Montreal, 
general secretary of the EIC, contended 
millions of dollars worth of business has 
been going to U. S. engineers and manu- 





19- 
facturers that should be handled by 
. ; Oh 
Canadian engineers and manufacturers. 
Mr. Wright told of the owner of a yn 
Canadian plant having been prevailed Ens 
on to cancel the order he had given in tra 
the U. S. and to use Canadian instead of Bui 


U. S. engineers. This had resulted in a 
$5,000,000 contract for Canadian manu- 
facturers. It was pointed out that most 
U. S. engineers specify U. S. manu- 
facture and equipment. The council de- 
cided to approach the Canadian Gov- 
ernment again to have the tariff on U. S. 
plans restored, as a protection for Cana- 
dian engineers. The tariff was removed 
in 1946. 


John A. Volpe, Malden, Mass., head 
of the Volpe Construction Co., has been 
named vice-chairman of the general con- 
vention committee and H. C. Turner, Jr.. 
of the Turner Construction Co., Boston, 
general convention chairman for the 
annual convention of the Associated 
General Contractors of America to be 
held at the Waldorf Astoria Hotel, New 
York, February 27, 1949. 








Sixty-nine engineers and scientists, 55 
of whom are from Boston, Mass., will 
receive the President’s Certificate of 
\.erit for outstanding service to the 





armed forces during World War II in er 

a: ; : th 

jo'nt Army-Navy ceremonies to be held 

in Boston, Cambridge, Williamstown. to 

Northampton, Mass., and New Haven. to 

Conn. el 
The first ceremony was held at the 

University Club, Boston, on Sept. 28, 

where 15 men were given the certificate, T 


the second highest award to civilians. 
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Simplifies Erection of School 
with Arc Welding 


19-ROOM JR. HIGH for South Euclid-Lyndhurst, 
Ohio, schools. Eventually to comprise 25 rooms plus 
gym. Architects: C. B. Rowley & Assoc.; Structural 
Engineer: Frank Eroskey & Assoc.; General Con- 
tractors: Leo W. Schmidt Co.; Structural Work: 
Builders Structural Steel Co. (all of Cleveland). 


BEAM-TO-COLUMN connections bolted, plumbed, 
then arc welded. Total steel in presént building 160 
tons with columns of 5” to 8’’; beams and girders up 
to 30’. Welded with 54” and 3%” “‘Fleetweld 5” 
electrode and portable Lincoln Welders. 


BAR JOISTS of roof are welded to beams with 2” 
fillet welds on each side. First and second floor are 
reinforced concrete. Final building to be 400 ft long 
with 200 ft. wings. Present part is 210 ft. x 63 ft. 
plus heating plant. 


WELDED IN 8 DAYS. Two welders completed the 
welding of the framework in 5 days after members 
were erected, and welded the joists to the beams in 3 
days. The builder reports that arc welding greatly 
simplified the erection procedure and resulted in an 
extremely rigid structure. 


ate, FF = The above is published by LINCOLN ELECTRIC in the interests of progress. Architects and engineers are invited to write on their letterhead to be 
= & placed on mailing list for Structural Welding Studies. The Lincoln Electric Company, Dept. 138, Cleveland 1, Ohio. Advertisement. 
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ease, here’s why draftsmen 
choose the Mars-Lumograph 
#1018: 


1—Superior 4-ply clutch ac- 


Fad 
235 ae 


lead. This feature, together 
with Mars-Lumograph “‘rib- 
bed” leads, eliminates slip or 
wobble under pressure. 


posite 


2—tThe balance and propor- 
tion are designed to provide 
perfect ease and freedom 
from fatigue. The painstak- 
ing “Old World’ workman- 
ship necessary to achieve this 


- 
7 
| 
Pa 
fm 
i} 
= 
c 
el 


- 
Neen eee ea metal 


construction. 


Oia u 


3—tThe knurled finger grip 
assures firmness under any 
pressure even when the 
hands are moist. 


4—Specially-ribbed dense 
graphite leads of the com- 
panion #1904 Mars- 
Lumograph line insure 
opaqueness’ with light 
finger pressure. Fine re- 
productions can be made 
direct from drawings. Each 
lead has a special safety 
collar which indicates its 
degree. 


Fa bls), eek te 


rae 


my 


graph with the pencil you now 
use. You'll like it! At your 


est supplier or order a sample 
direct from Dept. E for $1.00. 
Obtainable in the 15 degree 
range from ExB through 6H. 


» ee oe ee te oe Ee ae eB 
S}-S3S WORTH STREET 


NEW YORK 4}, N.Y. 


tion insures a firm grip on the | 


goal is a major factor in its | 


Compare #1018 Mars-Lumo- | 


dealer's. Write direct for near- | 





Engineering 
Schools 


Faculty Changes 


Ralph W. Kluge is now associate 
professor of structural engineering in 
the school of civil engineering and engi- 
neering mechanics at Purdue University. 
He will have charge of instruction and 


| research in reinforced concrete. He has 
| a master’s degree in civil enginering 


| from the University of Illinois, 1930, 
_ and he has done some teaching and re- 
search work at that university and at 
| George Washington University, Wash- 
| ington, D. C. 


Norman H. Moore, instructor in civil 


| engineering in the school of engineering, 


The Johns Hopkins University, has re- 


| signed to go with the Bureau of Recla- 
For finer work with greater | 


mation, Washington, D. C. George S. 
Benton, formerly on the staff of the de- 
partment of meteorology of the Uni- 
versity of Chicago, has been appointed 
assistant professor in civil engineering 
to give courses in physical climatology 
and hydrology. His assistant will be 
W. H. Li, who has been employed by 
the Chinese government in investigating 
water power development for China. 
Michel A. Saad, formerly on the facul- 
ties of Cornell, University of Texas and 


| North Dakota Agricultural College, has 


been appointed assistant professor of 
civil engineering. 

At the Michigan College of Mining 
and Technology professorships have 
been given to E. J. Townsend, head of 
the department of engineering adminis- 
tration; and to E. P. Wiedenhoefer of 
the department of civil engineering. 

William L. Everitt, head of the de- 
partment of electrical engineering, Uni- 
versity of Illinois, has been named dean 
of the college of engineering and direc- 
tor of the engineering experiment sta- 
tion to succeed Dean M. L. Enger who 
will retire next year. 

Reuben N. Bergendoff, of Howard, 
Needles, Tammen and Bergendoff, con- 
sulting engineers, Kansas City, Mo., has 
been appointed a lecturer in structural 
engineering at the University of Illinois. 
Promotions in the department of civil 


| engineering, college of engineering in- 


| clude: 


C. P. Atkins, instructor to as- 
sistant professor; W. J. Austin, special 
research associate to research associate 
in structural engineering; E. E. Bauer 
and G. H. Dell, assistant professors to 
associate professors; J. C. Guillon, spe- 
cial research associate to research as- 
sistant professor of hydraulics engineer- 
ing; J. G. Seyler, assistant to instructor; 
J. H. Thornburn, research associate to 
research assistant professor. 
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ONLY 
HOT-DIP 


GALVANIZING 


alloys molten zinc 


to base metal 
Nes 


The infallible testimony of the mi- 
croscope reveals why the applica- 
tion of molten zinc through the 
Hot-Dip Galvanizing process 
provides the utmost in rust pre- 
vention. Protective zinc (A) is first 
bonded to the base metal (D) by 
an iron rich alloy (C)—then a 
layer of rich zinc alloy (B)—ob- 
tainable only through the Hot-Dip 
process—seals out destructive 
elements that cause rust and cor- 
rosion. 


Proved Time After Time 


Time has convincingly proved, by 
thousands of case histories, that 
the Hot-Dip Galvanizing method, 
as employed by members of this 
Association, does provide longer 
life, greater uninterrupted service 
and effects tremendous savings in 
expensive maintenance and re- 
placement costs. 


Write for Membership Roster 


For membership roster or any in- 
formation in regard to your par- 
ticular corrosion problems, address 
The Secretary, American Hot Dip 
Galvanizers Association, Inc., First 
National Bank Bldg., Pittsburgh, Pa. 


hot-dip 


GALVANIZING 
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Clyde Gasoline Hoists... 
.-- for those Big Jobs! 


Clyde quality equipment on your job means 
progress assurance at all times. Clyde hoists 
are husky machines, built to work and keep 
on working under the most severe conditions. 


Every part is carefully engineered for its par- 
ticular duty . . . every piece is accurately made 
to provide easy operation, low cost maintenance 
and safe and dependable performance. 


Clyde gasoline hoists are available in one, two Another important addition to pro- 
and three drum sizes with line pulls from 1,500 gressive Dallas, Texas is the M and W 
Ibs. to 30,000 Ibs. Tower. This new 22 story office build- 

ing has a Clyde three drum gasoline 
Special bulletins giving complete specifications hoist to handle materials and supplies. 
and construction details are available on Clyde One drum handles a concrete bucket, 
GASOLINE HOISTS . . . ELECTRIC HOISTS et ee aneanes 6 eeney e 


evator while the third drum is used 
. . « STEAM HOISTS ... WHIRLEYS... for a Chicago. A 10,000 Ib. line pull 


CAR PULLERS ... BUILDERS TOWERS... at 235 f.p.m. provides fast and ef- 
DERRICKS ... ROLLERS ... HAND POWERS. ficient service. 





CLYDE IRON WORKS, Inc. 


Duluth 1, Minnesota 
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If you need STEEL—don’t give up 


-call us first! 


AS long as various sizes, types and 
grades of steel continue to be in 
short supply, we offer you this assur- 
ance ... if you call us, we'll certainly 
make an all-out effort to take care of 
your requirements from one or the 
other of our eleven conveniently lo- 
cated warehouses. 

It may be good news to you that 
our stocks of Stainless Steel bars, 
plates, sheets, pipe and tubing are 
now adequate to meet your everyda 
requirements. Alloy and High 
Strength Steels are also making their 
way out of the “hard-to-get” class of 
material. 

Remember too that our stocks are 
changing from day to day. .. steel is 
coming in—as well as going out. Items 
out of stock the last time you called, 
may be available today. So, regardless 
of what your requirements may be, 
remember to contact our warehouse 
nearest you for the best possible 
service. 


SYMBOL OF SERVICE 


for Steel Users 


United States Steel Supply Company 


CHICAGO (90) 
BALTIMORE (3) 
BOSTON 
CLEVELAND (14) 
LOS ANGELES (54) 


1319 Wabansia Ave., P. O. Box MM 

Bush & Wicomico Sts., P.O. Box 2036 
176 Lincoln St., (Allston 34), P.O. Box 42 STadium 2-9400 
1394 East 39th St. 


2087 East Slauson Avenue 


BRunswick 8-2000 
EDmondson 4900 


HEnderson 5750 
LAfayette 0102 


P. O. Box 2826—Terminal Annex 


MILWAUKEE (1) 
NEWARK (1), N. J. 


PITTSBURGH (12) 
ST. LOUIS (3) 

SAN FRANCISCO (1) 
TWIN CITY 


UNITED 


4027 West Scott St., P. O. Box 2045 


Foot of Bessemer St., 
P. O. Box 479 


1281 Reedsdale St., N. S. 

311 S. Sarah St., P. O. Box 27 

1940 Harrison St., P. O. Box 368 

2545 University Ave., St. Paul (4), Minn. 


Mitchell 5-7500 


Bigelow 3-5920—REctor 2-6560 
BErgen 3-1614 


ALlegheny 4200 
LUcas 0440 
MArket 1-4988 
NEstor 7311 


BtALEHS STEEL 
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Richard G. Coulter, a graduate of 
Syracuse University and resident engi- 
neer and specialist in sewage plants and 
water systems for Holmes, O’Brien & 
Gere of Syracuse, has been appointed 
assistant professor of civil engineering 
at the Cooper Union School of Engineer. 
ing. New civil engineering instructors 
are Joseph S. Ward, Jr., Milton Alpern, 
and Edward D. Ripple. 

C. G. Breau has been named acting 
head of drawing and descriptive geome- 
try in the engineering school at Univer. 
sity of New Brunswick. 

Douglas W. Miller is the new execu- 
tive secretary of the Case Institute of 
Technology, Cleveland, Ohio. 


William P. Harrison has been ap- 
pointed instructor in civil engineering 
at Clarkson College of Technology, 
Potsdam, N. Y. He received a degree 
in mathematics from Dartmouth in 1944 
and attended the Thayer School of En- 
gineering before enlisting in the Marine 
Corps, where he served for three years. 


Eugene P. Richey and A. Bert Case- 
man has been added to the civil engi- 
neering staff of Washington State Col- 
lege at Pullman, Wash. Richey has a 
B.S. degree in civil engineering from 
the University of Alaska in 1941 and 
an M.S. in civil engineering from the 
California Institute of Technology this 
year. Caseman received his B.S. in civil 
engineering from Utah State Agricul- 
tural College last year. 

Raymond A. Skrinde, hydraulics en- 
gineer on the General Electric atomic 
power project at Richland, Wash., has 
been added to the civil engineering 
faculty at Washington State College as 
an assistant professor, while Harry C. 
Ames, who has taught and practiced 


| engineering in Wyoming, is instructor. 


J. Harrison Belknap, former chair- 
man of the University of Rochester di- 
vision of engineering, has been ap- 
pointed dean of the graduate section of 
the U. S. Air Force Institute of Tech- 
nology at Wright-Patterson Air Base, 
Dayton, Ohio. 

Lorin G. Miller is the new dean of 
engineering at Michigan State College 
at East Lansing, succeeding Henry B. 
Dirks, retired. Dean Miller received 
his bachelor of science engineering de- 
gree at Des Moines University and took 
advanced study at M.LT. 


Donald R. Lueder, engineer in charge 
of photo-mapping on the Joint Highway 
Research Staff, Rutgers University, has 
recently completed a special study re- 
lating soil patterns in aerial photo- 
graphs to the engineering properties of 
soils. This work, concentrated on the 
complex soils of the coastal plains on 
the eastern seaboard, is a part of the 
over-all program in photo-analysis being 
carried on at the Cornell University 
school of civil engineering. 








